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St at enent of Basis and Purpose

Thi s deci sion docunent presents the final selected renedial actionfor the
Paoli Rail Yard Site in Paoli, Pennsylvania, developed in accordance with

t he Conprehensive Environmental Response, Conpensation, and Liability Act of
1980, as anmended by the Superfund Amendnments and Reaut horization Act of 1986
("CERCLA"), 42 U.S.C. SS 9601 et seq., and to the extent practicable, the
National G| and Hazardous Substances Pollution Contingency Plan (NCP), 40
C.F.R Part 300. This decision docunment explains the factual and | ega

basis for selecting the remedies for this Site.

The Commonweal t h of Pennsyl vani a concurs with the selected renedies. The
i nformati on supporting this renedial action selection decision is contained
in the Administrative Record for the Site.

Assessnent of the Site

Pursuant to duly del egated authority, | hereby determine, pursuant to
Section 106 of CERCLA, 42 U.S.C. S 9606, that actual or threatened rel eases
of hazardous substances fromthis Site, as discussed in the Summary of Site
Ri sks, if not addressed by inplenenting the response actions selected in
this Record of Decision, may present an inmm nent and substantia
endangernment to public health, welfare, or the environnment.

Description of the Sel ected Renedies

These are the only planned response actions for the Site. These renedies
address both ground water renediation and source control of soils,

sedi nents, and buil dings and structures contaninated with PCBs, and
considered to be a principal threat.

The sel ected renedies includes the followi ng najor conponents:

Excavation and on-site treatnent of 28,000 cubic yards of contani nated
rail yard soils using a solidification/stabilization process for soils
with PCB concentrations exceeding 25 parts per mllion ("ppn'). The
treated soil would be placed back on the rail yard in acontai nnent
cell. Long-termground water nonitoring would be required in the

i medi ate vicinity of the contai nment cell

Erosi on and sedi nentation controls to nanage and control storm water
runoff and sedinent fromthe rail yard,;



Deed restrictions on the rail yard will be devel oped to protect the
integrity of the renedy and will prohibit use of the property for
residential or agricultural purposes and to prohibit the use of
on-site ground water for domestic purposes;

Decont am nati on of buildings and structures on the rail yard property
to mnimze exposure to persons working on the Site. This would

i nvol ve decontani nating approxi mately 35,000 square feet of high
contact surfaces in the car shop buildings having PCB concentrations
in excess of 10 ug/ 100 cn{2]. Depending on the type of surface,
decont anmi nati on woul d be acconplished by wi ping with a sol vent,
applying a chem cal foam shot blasting, or simlar methods;

Excavation and treatnment of PCB-contam nated residential soils. The
cl eanup standard is to achieve an average PCB concentration of 2 ppm
for each individual property. Excavated soil would be returned to
rail yard property and treated using the solidification/stabilization
pr ocess;

Punmpi ng of ground water contaminated with fuel oil at the rail yard
usi ng extraction wells, fuel oil recovery, ground water treatnent
using filtration and activated carbon, and discharge of the treated
ground water on-site through a subsurface infiltration gallery. The
recovered fuel oil is disposed off-site at an approved RCRA facility.
This remedial alternative is currently being inplenmented;

Long-term ground water nonitoring to evaluate the effectiveness of the
ground wat er punping and treatnent system and fuel oil recovery
syst en

Excavation and treatnment of stream sedinments along North Valley Creek,
Hol | ow Creek, and Cedar Holl ow Creek (all tributaries to Little Valley
Creek) and Little Valley Creek and Valley Creek with PCB
concentrations exceeding 1 ppm Contamni nated sedi ments woul d be
returned to the rail yard and treated using
solidification/stabilization. Adverse inpacts to the stream(s) and
surroundi ng area shall be mitigated to the maxi mum extent practicable.

Statutory Determninations

The sel ected renedies are protective of human health and the environnent;
conply with Federal and State requirenents that are applicable or rel evant
and appropriate to the renmedial action; or a waiver can be justified for any
Federal and State applicable or rel evant and appropriate requirenment that
will not be nmet; and is cost-effective. These renedies utilize pernanent
solutions and alternative treatnent (or resource recovery) technologies to
the maxi mum extent practicable, and satisfy the statutory preference for
remedi es that enploy treatnment that reduces toxicity, mobility, or volune as
a principal element.

Because these renedies will result in hazardous substances renmining on-site
above health-based levels, a review will be conducted within five years
after commencenent of renedial action and every five years thereafter, as
requi red by Section 121(c) of CERCLA, 42 U.S.C. S 9621(c), to ensure that



the renedi es provi de adequate protection of human health and the
envi ronnent .
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. SITE NAME, BACKGROUND AND DESCRI PTI ON

Paoli Rail Yard
Paol i, Chester County, Pennsylvani a

The Paoli Rail Yard Site ("the Site") is |located north of the town of Paoli
in Chester County, Pennsylvania. The Site includes the 28 acre rail yard
and the surroundi ng 400-acre watershed. The rail yard is bordered by
Central Avenue to the north (and several private residential properties),
North Valley Road to the east, the AMIRAK Harrisburg line to the south and
the turnaround track to the west. A residential area lies to the north of
the Site and a comerci al devel opnent to the south. Lancaster Avenue (US



Rt. 30) is south of the rail yard and is the main street of Paoli. The
wat er shed i ncludes threetributaries (Cedar Hollow, Hollow and North Vall ey)
to Little Valley Creek and Valley Creek (Refer to Figure 1 and 2).

The Site is located in both WIlistown and Tredyffrin Townshi ps. The town of
Paoli has a popul ation of 6,100. The population of WIIlistown Township is
8,710 and of Tredyffrin Township is 26,690. The Site is zoned comerci al

The Paoli Rail Yard Study Area ("the study area") is primarily conprised of
wooded and open parcels of |and and residential properties to the north of
the rail yard, and light comrercial zones to the south of the rail yard
(Refer to Figure 3). Three tributaries, which roughly parallel Cedar
Hol I ow, Holl ow, and North Vall ey Roads, energe between 500 and 1000 feet
north of the rail yard, flow north, and discharge into Little Valley Creek
Stream i nvestigati ons were conducted in the three tributaries and in Little
Vall ey and Valley Creeks. Prior to the installation of erosion contro
systenms along the northern portion of the rail yard in 1986-1987, Hol |l ow
Road and Hol | ow Tri butary fornmed a predom nant erosion and drai nhage pat hway
fromthe rail yard. PCB contaminated soil eroded off the rail yard property
through this and ot her drainage pathways into the nearby residentia
comunity and streans.

Most of the rail yard is covered with fill materials consisting of cinder,
ash, and nminor building debris in a clayey silt matrix at depths of about
two feet. The underlying native soil is a loany silty soil and silty soil

Wth increasing depth, the amount of schist fragnents increases consistent
with the saprolitic origin of these soils.

Ground water nmonitoring wells installed during the renedial investigation
(RI') indicate ground water occurs at depths of 35 to 50 feet bel ow the
surface. Soil extends approximately 20 feet bel ow the surface and bedrock
the remaining depth below the soil. During the RI it was determ ned that
fuel oil from | eaking underground fuel oil transfer |ines mgrated
vertically downward through the soil and through approximately 10 feet of
unsat urated bedrock before collecting on the water table within the bedrock
aquifer. During the RI it was determned that this 10 foot zone of

unsat urated bedrock has been contam nated with fuel oil. A ground water
divide is believed to exist immediately south of the rail yard in the east
west direction. G ound water flow fromthe rail yard is toward the

resi dential nei ghborhood north of the rail yard.

The majority of hones within the i mediate vicinity north of the rail yard
use private water supply and are serviced by Phil adel phi a Suburban Wt er
Conmpany. The Malvern Public Water Supply well field is | ocated approxi nately
1.5 mles southwest of the rail yard. Three private water supply wells are
| ocated approximately 1/4 mle fromthe rail yard al ong Hol | ow Road.

The rail yard itself is enclosed by a fence and access is |limted. The rai
yard includes three nmain structures and five distinct track areas. The
bui | di ngs i nclude the car shop, power house and frei ght house. The study of
PCB contam nati on has concentrated on the car shop, where rail cars are
repaired. The track areas include a staging area for comruter trains, the
car shop entrance and exit, the Harrisburg rail line, and the turnaround
track.



The rail yard dates to 1915, when the car shop was built. The shop was
designed to repair passenger rail cars, which were steam powered at the

time. The rail lines were |later converted to electrical power at which tine
m neral oil was used to cool the transformers in the trains. In the 1950's,
PCBs replaced the mneral oil in the transfornmers. Although operationa

records are limted, it appears that nmintenance and repair practices at the
rail yard resulted in the PCB soil contanmination. PCBs in railroad
transforners are rel eased during servicing and volatilize during overheating
in operation. For exanple, Westinghouse Electric Corporation has indicated
that as nuch as 30percent of the dielectric fluid of a railroad transforner
can leak before the unit fails (see Federal Register, January 3, 1983, page
128). Much of the PCB-contam nated soil is located in the rail yard track
area where rail cars were operated.

Ownership of the rail yard has changed several tines since 1915. The yard is
now owned by the National Railroad Passenger Corporation ("Amtrak") and is
operated by the Southeastern Pennsylvania Transportation Authority
("SEPTA"). The yard was originally owned and operated by the Pennsylvani a
Rai | road. When the Pennsylvania Railroad and the New York Central Railroad
merged in 1968, the yard was operated by the new Penn Central Transportation
Conmpany ("PCTC'). Amtrak took ownership of the rail yard during the
bankruptcy reorgani zation of PCTC in 1976. Conrail operated the yard,
during Amrak ownership, from 1976 until 1982 when SEPTA t ook over
operations.

The Paoli rail yard is used for storage and mai ntenance of passenger rai
cars. The tracks leading to the car shop run along the northern portion of
the property and extend through the car shop. The rail yard is accessed by
wor kers from Central Avenue. The car shop tracks are separated fromthe
Harrisburg Rail Line to the south by an elevated strip of land. The
Harrisburg Rail Line is used for passenger and freight transportation. The
sout hernnmost section of track is referred to as the turnaround track, which
is used to transfer rail cars between the car shop and the Harrisburg Rai

Li ne.

In Decenber 1991, EPA was notified that SEPTA had decided to di scontinue al
rail car maintenance and storage activities at the Paoli rail yard by June
30, 1994. After that tine the rail yard will be closed. The rail yard and
area i medi ately surroundi ng are zoned comrercial. Land use North of the
rail yard is residential

1. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

EPA initially becane aware of the PCB contamination at the Site as a result
of investigations conducted pursuant to the Agency's authority under the
Toxi ¢ Substances Control Act (TSCA), 15 U.S.C. SS 2601 to 2671. Information
received fromthe rail conpanies in response to TSCA subpoenas issued in
1985 reveal ed that extrenely el evated | evels of PCBs were present onsite.
As a result, the United States and the rail conpanies, SEPTA, Antrak, and
Conrail, have entered into five (5) separate Consent Decrees ("CDs") which
addressed various clean-up activities and worker protection neasures at the
Site and in the surrounding conmunity.



Under the first CD entered in February 1986, the rail conpanies installed a
security fence and a geotextile fabric fence around the perineter of the
Site. At this tinme, EPA conducted sonme offsite soil sanpling, and restricted
access to the Site. Sanpling results revealed elevated | evels of PCB
contam nation offsite.

The rail conpani es then undertook an engi neering study under the second CD
whi ch addressed erosion, sedinentation, and stormwater characteristics and
control, at and fromthe facility and its i mediate surroundings. In

Sept enber 1986, subsequent to a hearing before Judge Scirica, in the United
States District Court for the Eastern District of Pennsylvania at which EPA
sought energency access to the Site, EPA conmenced construction of

sedi nentation and erosion control facilities including storm water
col l ection basins A (western basin), B (central basin), and C (eastern
basin), and associated drainage facilities. EPA remained onsite for a
period of approximately two years, until June 1988.

Under the third CD the rail conpanies perfornmed a Renedi a

I nvestigation/Feasibility Study ("RI/FS") for the Site. As part of this CD
the United States and the defendants entered into a worker-protection
stipul ati on which addressed contami nation inside the Paoli car shop. The
stipulation called for, anobng other things, decontani nation of specific
areas in the car shop and inplenmentation of a routine naintenance program
for particular areas including the |unchroom |ocker room ("clean-

si de/ wor ker - si de" | ockers; laundry service), offices and ot her work storage
ar eas.

The fourth CD, entered in November 1987, called for soil sanpling in the
residential areas inmediately north of the Paoli rail yard (the "residentia
area") and the surface water channels extending north of the rail yard, up
to, and including Little Valley Creek. Sanpling results reveal ed el evated
| evel s of PCBs in sonme of the residences adjacent to the Site.

As a result of PCBs discovered in nearby residences, the rail conpanies
entered into a fifth CDin Septenber 1988. Under this CD, the rai

conpani es excavated 3500 cubic yards of contam nated soil from 35 residences
directly north of the rail yard. The excavated properties were restored to
original condition prior to the excavation.

On Septenber 26, 1983, SEPTA, independent of any CDs, initiated the first
phase of a rail car transformer retro-fill programthat continued through
August 1984. The second phase of the retro-fill program began in Novenber
1985 and continued through July 1986. This retro-fill program was

i mpl emented in response to TSCA regulations at 40 C.F. R S 761 which require
retro-fill prograns to replace PCB fluids with other coolants. Prior to the
July 1, 1979, records on the handling of PCB transformer fluids were not
required to be nmintained by TSCA regul ations. Thus, there are few records
regarding earlier time periods.

As to previous EPA actions at the Site, EPA has perforned the follow ng off-

site response actions. In March 1986, EPA placed a tarpaulin over
approxi mately 10,000 square feet of soil in the backyard of 100 Centra
Avenue using a geo-textile fabric. In October 1986, EPA initiated a renova

action which included the excavation of 671 cubic yards of off-site soils in



thevicinity 100, 96, 90, and 84 Central Avenue and 15 M nor Avenue.

This docunent is the first and final Record of Decision (ROD) for the Site;
it will address all conponents of the renedies.

1. COVMMUNI TY RELATI ONS

Throughout the Site's history, community concern and invol venent have been
hi gh. EPA has kept the conmmunity and other interested parties apprised of
the Site activities through informational neetings, fact sheets, press

rel eases and public neetings.

A Conmunity Relations Plan for the Paoli Rail Yard Site was finalized in
April 1991. This docunment lists contacts and interested parties throughout
government and the | ocal community. |t also established conmunication

pat hways to ensure tinely dissemnination of pertinent information. The PRPs'
draft Renedial Investigation/Ri sk Assessment (RI/RA) and Feasibility Study
(FS) reports, EPA's baseline risk assessnment, and the Proposed Pl an were

rel eased to the public in March 1992. All of these docunents were nade
available in both the Administrative Record |ocated in the EPA Public
Readi ng Roomin Region Ill and at the Paoli Public Library. A public
comment period was held from March 15, 1992 to April 15, 1992, and extended
to May 15, 1992. In addition, a public neeting was held on March 24, 1992,
to discuss the results of the RI/RA and FS and the preferred alternative as
presented in the Proposed Plan for the Site. Notice of the Proposed Plan and
public neeting was published in the Philadelphia Inquirer. All coments
recei ved by EPA prior to the end of the public comrent period, including
those expressed verbally at the public neeting, are addressed in the
Responsi veness Sunmary attached to this Record of Deci sion.

V. SCOPE AND ROLE OF THE REMEDI AL ACTI ON

Three Potentially Responsible Parties (PRPs) - SEPTA, Amtrak, and Conrail -
conducted an RI/RA and FS at the Site under the supervision of EPA pursuant
to an adm ni strative order by consent signed by the PRPs and EPA in 1987.
The RI/RA and FS consisted of investigations and studies to characterize the
type and extent of contamination in the entire study area and to devel op
alternatives to address the contam nation probl ens.

The renedi es selected in this ROD are the only planned response actions for
this Site. The renedial action objectives are as foll ows:

Source control of rail yard soil contam nated with PCB concentrations
above 25 parts per million (ppnm) to prevent exposure through direct
cont act .

Decont am nati on of buildings and structures on the rail yard property
to mnimnmze exposure of persons working on the Site.

Excavation of residential soils contam nated with PCBs to prevent
exposure through direct contact.

Recovery of fuel oil and entrained PCBs fromthe ground water in the
vicinity of the rail yard car shop building and treatnent of ground



wat er .

Excavation of sedinments in streans and tributaries to provi de adequate
protection of human health and the environnent.

V. SUMMARY OF SI TE CHARACTERI STI CS AND EXTENT OF CONTAM NATI ON

The environnmental nedia characterized during the Rl included soil, ground
water, air, surface water, stream sedinment, building surfaces, and aquatic
organi sns. The investigation focused primarily on the drai nage and erosion
areas where PCBs were deposited. Detailed discussions concerning the extent
of contam nation are presented in Chapter 3 of the RI/RA report.

The principal contam nant of concern at the Site is PCBs. PCBs were
detected in rail yard soils, residential soils, stream sedi ments, and fish.
PCBs were not detected in ground water outside of the vicinity of the car
shop and were determ ned to be present below the | evel of quantification in
wells containing fuel oil, probably due to cross contam nation with the fue
oil which is known to nobilize PCBs. Fuel oil which previously |eaked into
the ground near the repair shop on the north side of the rail yard does
contain PCBs and el evated | evel s of benzene, toluene, ethyl benzene, and

xyl ene (BTEX). Benzene has been detected at concentrations in ground water
t hat exceed Maxi mum Cont am nant Levels ("MCLs") under the Safe Drinking
Water Act ("SDWA"), 42 U . S.C. SS 300f-300j and the regulations at 40 C. F.R
S 141.61. BTEX conpounds are contam nants of concern at this Site.

Erosi on of PCB-contam nated soil fromthe rail yard to residential soil and
to tributaries of Little Valley Creek and Valley Creek prior to 1986 when
sedi ment erosion control nmeasures were put in place is the nost significant
pat hway for nmovenent of PCBs (Refer to Figure 4). |In general, a nmarked
pattern of decreasing PCB contamination in streamtributary sedinments is
evident with increasing distance fromthe rail yard.

The concentration of PCBs detected in residential soil and stream sedi ments
is approxi mately three orders of magnitude |ower than the PCB concentration
in the rail yard. PCBs were not detected in surface water and ground water
but PCBs were deternmined to be present in the fuel oil. The fuel oil has
contani nated the subsurface soil and has mgrated into the fractures of the
bedrock above the water table in the vicinity of the car shop buil ding.

Tabl e 1 shows the range of PCB concentration for sel ected nedia.
Surface Water Hydrol ogy

As previously nmentioned, there are three tributaries (located parallel to
Cedar Holl ow, Hollow, and North Valley Roads) which discharge to Little
Val | ey Creek. The headwaters to the Cedar Holl ow Road (CHR) Tributary
emanat e approxi mately 1400 feet northwest of Central Avenue al ong Cedar
Hol | ow Road. The headwaters to the Holl ow Road (HR) Tributary enmanate
approximately 450 feet north of Central Avenue along Holl ow Road, and the
headwaters to the North Valley Road (NVR) Tributary emanate approxi nately
900 feet north of Central Avenue along North Valley Road.

During Rl sanpling, eighteen surface water sanples collected fromthe three



tributaries to Little Valley Creek and 15 sanples collected fromLittle
Val l ey and Val |l ey Creeks were analyzed for PCBs. Two rounds of sanples were
col l ected; one before and one after a rain event. PCBs were detected at a
maxi mum concentration of 1.8 parts per billion (ppb) at the headwaters of
CHR tributary. PCBs were not detected in any other surface water sanples
(Refer to Figures 5 and 6).

A topographic high located south of the rail yard nmarks the southern edge of
a surface water divide for the drainage basin associated with the rail yard.
Precipitation that falls on any portion of the rail yard would have its
surface water novenent limted to areas inmediately to the north of the rai
yard including the three tributaries that receive surface drainage fromthe
rail yard. Prior to the yard installation of erosion control systens al ong
the northern perinmeter of the rail yard, a study was perfornmed by
Groundwat er Technology Inc. ("GTl"), on behalf of the Rail Conpanies, that
showed surface water flowed primarily via sheet flowto the north. The
docunent runoff outlet and sedinment | oss pathway was al ong Hol |l ow Road which
drai ned the central portion of the rail yard and North Valley Road which
drai ned the eastern portion of the rail yard.

Surface drai nage patterns were altered in 1986 by the installation of
erosion control features along the northern perinmeter of the rail yard.
These features include the installation of an anchored sedi nentati on contro
fence (utilizing high strength, woven, UV resistent fabric) and

sedi nentation basins. Rail yard surface water continues to be controlled by
t hese techni ques.

Cedar Hol | ow Road Tri butary

The approxi mate el evation at the headwaters of the CHR Tributary is 405 feet
above nean sea level. The tributary flows northwest approximtely 625 feet
al ong the west side of Cedar Holl ow Road before it is channel ed underground
t hrough a drai nage pipe adjacent to an industrial park. The CHR Tributary
bottom consists primarily of weathered schist fragments with | esser ampunts
of silty sand in depositional areas. The CHR Tributary ranges from5 to 6
feet wide and 2 to 4 inches deep (depth of water).

The drai nage pi pe extends approxi mtely 500 feet to the northwest before the
tributary resurfaces along the east side of Cedar Holl ow Road. The

el evation of the tributary where it resurfaces at the end of the drainage
pipe is 310 feet. Fromthis point, the CHR Tributary fl ows approximtely
1625 feet to the north through woods and fields until it joins Hollow Road
(HR) Tributary. The bottom sedinments in this section consist primarily of
clayey silts to gravelly sands and this sectionis 3 to 5 feet wide and 2 to
4 inches deep.

Fromthis point where HR Tributary nmerges with CHR Tributary, the tributary

flows north approximtely 1100 feet before it flows into Little Creek. The

average slope of this segnment is 0.02. The bottom sedinents in this section
of CHR Tributary consist primarily of clayey silts to gravelly sands and the
tributary is 3 to 5 feet wide and 2 to 4 inches deep

Based on estimations of surface flow velocity nmeasurenents obtained during
the Rl fromthree sanpling stations set at upstream m d-stream and



downstream | ocations in Cedar Hollow Road Tributary, the surface fl ow
velocity is estimated to range from1.3 to 1.8 feet/second.

Hol | ow Road Tri butary

The approxi mate el evation at the headwaters of HR Tributary which begins at
the end of Hollow Road is 460 feet. The HR Tributary is steepest for the
first 1000 feet as it flows to the northwest. The bottom sedi ments consi st
primarily of weathered schist fragnents with sonme sandy silt that

accurul ates in small pool deposits. This section of the tributary is 3 feet
wide and 2 to 3 inches deep

HR Tributary continues approxi mately 2400 feet to the northwest before its
confluence with CHR Tributary. The average slope of this section of the HR
Tributary is 0.07. The bottom sedi nents consist primarily of clayey silts
to silty sands and the tributary is 3 to 5 feet wide and 3 to 6 inches deep
Based on an estimate from a single surface velocity measurenent at a
sanpling station in HR Tributary, the flow velocity is 0.6 feet/second.

North Vall ey Road Tributary

The approxi mate el evation at the headwaters of NVR Tributary, which flows

al ong the west side of North Valley Road, is 450 feet. The NVR Tributary is
the steepest for the first 940 feet as it flows to the north-northwest. The

average slope of the NVR Tributary is 0.10 in this section. The bottom

sedi nents consi st of weathered schist fragments with | esser ambunts of sandy
silt that accunulates in small depositional areas. The tributary is 3 feet

wi de and 3 to 6 inches deep

NVR Tri butary continues approxi mately 2,250 feet to the north before it is
channel ed underground through a concrete drai nage pipe. The drai nage pipe
extends approximately 500 feet to the north. The distance fromthe point
where the tributary resurfaces at the northern end of the drainage pipe to
the point where NVR Tributary converges with Little Valley Creek is
approximately 1000 feet. The average slope of the NVR Tributary al ong the
total distance of 3,750 feet is 0.05. The bottom sedi ments consi st of
clayey silts to gravelly sands, and the tributary is 3 to 4.5 feet w de and
0 to 11 inches deep. The NVR Tributary was dry in many | ocations, and where
wat er flowed, streanpbstructions prevented neasurenent of surface flow

vel ocity.

Little Valley Creek and Valley Creek

Little Valley Creek flows fromwest to east, nearly perpendicular to the
three tributaries. HR and CHR Tributaries neet approximtely 1100 feet
upstream of their confluence with Little Valley Creek. The elevation of
Little Valley Creek at its confluence with CHR Tributary is 200 feet. The
Little Valley Creek nmeasures about 2500 feet between its confluence with CHR
Tributary and its confluence with NVR Tributary. The slope of Little Valley
Creek along this section is 0.008. The elevation of Little Valley Creek at
its confluence with NVR Tributary is 180 feet. Little Valley Creek spans a
di stance of about 7000 feet fromits confluence with NVR Tributary nort heast
to its confluence with Valley Creek. The slope of Little Valley Creek in
this section is 0.007. The elevation at its confluence of Little Valley



Creek with Valley Creek is about 130 feet. Valley creek ultimately
di scharges into the Schuylkill River, approximately 6.5 m|es northeast of
the rail yard.

The three tributaries that parallel Cedar Hollow, Hollow, and North Valley
Roads are narrow, shallow, and steep, when conpared with Little Valley Creek
and Valley Creek. Recreational use of the three tributaries is mninmal.

The tributaries are not physically suited for swimm ng or fishing, however,
fishing in Little Valley Creek and Valley Creek does occur. Although these
creeks are not sufficiently deep for swi nm ng, people may wade in the
creeks.

According to Pennsylvania Water Quality Standards, Valley Creek is
designated a trout-stocking stream under Chapter 93 of the Pennsylvania
Code, Title 25. There are no Pennsyl vani a stream desi gnations for the
tributaries. There is currently a ban on fish consunption in Valley Creek
and fishing is on a catch-and-rel ease basis.

Si te Hydrogeol ogy

A total of 25 monitoring wells were installed and nonitored during the
remedi al investigation. This study showed that a ground water divide,

| ocated south of the rail yard, follows a northeast-southwest topographic
ridge that separates ground water novenent fromthe rail yard fromthe
ground water basin to the south of the rail yard. To the south of the rai
yard, a physical discontinuity (a ridge |line) exists between ground water
occurrence fromthe Paoli rail yard from other ground water basins in a
southerly direction. This ridge line, located i mmedi ately south of the rai
yard, parallels Route 30 in an east/west direction.

Geol ogy

The rail yard and study area are |located within the Piednont Upland Section
of the Piednont Province. The Piednont Uplands forned fromuplifting which
resulted in high-angle faulting and formati on of folded anticlines. An
understandi ng of this geology is critically inmportant to study area
nodel I i ng and ground water flow predictions.

The rail yard is underlain by the Precanbrian to | ower Pal eozoic aged

W ssahi ckon Formation. The W ssahickon Formation is a nediumto coarse-

grai ned, phyllitic schist consisting primarily of quartz, feldspar
nmuscovite, and chlorite. The estimated thickness of the W ssahi ckon
Formation in the vicinity of the study area is 8,000 to 10,000 feet. The
general geologic structure (trend and lineation) of the bedrock tends to
foll ow east-northeast to west-southwest patterns with nearly vertical planes
of schistosity. The subsurface's geol ogic structure evidences itself as
ridge lines that form ground water and surface divides.

The topography overlying the |ocal geology is characterized as undul ating
hills of nmediumrelief; natural slopes are noderately steep and stable. The
nature of the metanorphic bedrock is such that differential weathering of

t he bedrock has produced a generally deep subsurface profile ranging from
silt loans soil to saprolite (low perneability weathered rock) at depth.
Regi onal |y, the saprolite thickness ranges from 15 to 25 feet and is
distributed in a bl anket-1ike manner. This deep soil and saprolite sequence



has a substantial attenuating effect on the infiltration of chenicals and
their subsequent novenent in the subsurface.

The W ssahi ckon Formation crops out in several |ocations within the study
area, particularly in the vicinity of the turnaround track and north of the
Site along Cedar Holl ow Road. The nedi um grained, nuscovite-rich, phyllitic
schi st exposed at the rail yard and al ong Cedar Hol |l ow Road exhibits
vertically to subvertically-dipping schistocity |ayers. The schistocity

| ayers (trend) strike N65 E and are vertical to near vertical with a dip of
schistosity at 80 to 90 to the south. The planes of schistocity (layers)
are cl osely-spaced and fractured. These schistose |ayers are highly

weat hered al ong these zones as indicated by the friable nature of the

weat hered bedrock and iron oxidation coatings along the schistosity. The
weat hering and healing process was observed to greatly inpede fluids
novenent. Sone quartz replacenent was observed al ong the schistose |ayers.
A poorly devel oped subtle joint set was al so neasured at the outcrops. The
joint set strikes N5 E and di ps approximtely 40 to the east. Joints are
random y spaced three to five feet apart. Each joint is narrow, tight and
does not exhibit the degree of iron oxidation or quartz replacenent seen

al ong the schistosity layers. No novenment of fluids was observed al ong

t hese subtle poorly devel oped joi nts.

The bedrock at the extreme north of the study area (approximately 1/2 nile)
is described as the Conestoga Formation. The Lower Ordovician-aged

Conest oga Formati on consists of thin-bedded nmedi um gray, inmpure |inestone
with black, graphite shale partings, and congloneratic at base. The tota

t hi ckness of the Conestoga Formation is unknown, but is at |east 300 feet
thi ck. The topography of this area is characterized by rolling valleys and
hills of lowrelief and natural slopes that are gentle and stable. This
geol ogi ¢ sequence al so tends to produce a silty clay, |ow perneable, soi
cover that overlies bedrock

Rail Yard Soils

The Paoli Rail Yard is best characterized as fill |located on top of a soi
sequence known as the G enel g channery silt |oam which, when undi sturbed,
has a 3% to 8% slope and is noderately eroded. The Genelg Series is
capabl e of noderate soil noisture and is noderately fertile. The typica

G enelg Series soil profile consists of a horizon of dark-brown to very gray
-brown channery silt to gritty silt | oamw th sub-angul ar bl ocky structure,
partial clay filnms on beds, and firm consistency. The undi sturbed soi
sequence generally has a zone at a depth of alluviated (accunul ated) silts
and clays which greatly restrict downward nmovenent of water, nmetals and

or gani cs.

The northern portion of the study area is located within the

Hager st own- Conest oga- Gut hri e soil association which consists of several silt
| oam series including the Conestoga, Hagerstown, Bedford, Hollinger

Guthrie, and Lawrence silt | oans.

Most of the area of the rail yard (28 acres) is covered with fill materials
consi sting of cinder, ash and minor building debris in a clayey silt matri x.
The cinder/silt matrix was accunul ated during previous coal - power ed

operations on the rail yard. This layer of ash and cinder is predomnantly



restricted to the upper few feet of the rail yard. This fill sequence has
been found to be quite unique, consisting of a general silt clay matrix of

| ow perneability (10[-5] to 10[-6] cm sec), and with a rel ative high carbon
content (greater than 5% and |aced with the honeyconb-1ike cinder ash. The
combi ned effect of the silt/clay-organic carbon and ash/cinder matrix from
field investigations evidences it to be a sponge-like trap for oils and
other fluids. Below the fill material in npst areas, the natural soi

profile extends vertically dowward to native deconposed bedrock fragnents.

Both surface soil sanples and soil borings were collected on the rail yard
during the Rl using a systematic sanpling programto determne the |atera
and vertical extent of PCBs. Approximtely 200 surface soil sanples were
al so collected during the RI. The maxi mum detected PCB concentrati on was
6000 ppm A PCB isoconcentration map (Figure 1-9 in the FS) shows the
concentration of PCBs using surface soil sanpling data. The map shows that
t he hi ghest PCB concentration closely follows the rail track area and
decreases rapidly outside of the imediate track area.

Based on the soil borings conpleted at the rail yard, the lateral and
vertical extent of the fill material has been determined. |In nost of the
track areas on the rail yard, the top one to three feet of fill consists of
bal | ast, cinder and silts. It should be noted that nuch of this ballast at
the Paoli Rail Yard is not a true stone ballast but consists of |arge cinder
pi eces accunul ated during coal -powered operations at the rail yard. 1In two
areas: (1) east and west of the car shop, and (2) the vicinity of storm
wat er basin C, the fill thickness ranges from approximately three to six
feet and consists primarily of cinder and silt. |In an area north of the car
shop, the fill thickness ranges fromsix to seventeen feet and consists
primarily of cinder, silt, and minor building debris. 1In this |ocation, the
original soil profile has been disturbed. The natural soils on the rai

yard have a perneability in the 10[-5] to 10[-6] cnfsec range.

Resi dential Soils

During the Rl soils were sanpled in the nearby residential area north of the
rail yard using a conbined systemati c and judgnental sanpling program  Soi
sanpl es were collected fromresidential yards, residential gardens and play
areas, and along road drai nage features.

Over 400 sanples were collected using a tiered sanpling protocol identified
inthe Rl as Level I, II, Ill, and IV. Level | included residential and
commerci al properties |ocated topographically downgradient of the rail yard
where contam nated sedi nent was nost |likely to be deposited through erosion
and runoff. Conposite sanples were collected fromfront yards, back yards,
and gardens. Level Il included residential properties |ocated

t opogr aphi cal ly upgradi ent of the rail yard that would not directly receive
runoff fromthe rail yard. Front yard conposite sanples were collected from
every fourth residential property, as well as surface soil sanples from

gardens. Level |1l consisted of collection of biased grab sanples from
dr ai nage features al ong roads, drainage channels on residential properties
(including Level | and Il areas) and along tributaries. The purpose of this

sanpling was to determ ne direct surface runoff pathways. Level |V sanpling
consi sted of random conposite sanples that were taken through the entire 400
-acre study area.



The maxi mum PCB concentration for the front and back yard conposite sanpl es
was 21 ppm PCB. The maxi num PCB conposite concentration reported for fl ower
garden and vegetabl e garden soil sanples was 25 ppm  Approxi mately 35
properti es have conposite sanples that exceed 5 ppm PCBs, either in front or
back yards or in soil from gardens. The maximum drai nage sanpl e detected
was 28 ppm PCB. The previous residential soil renoval prograns were

i ntended to excavate surface soils with a PCB concentration exceedi ng 50
ppm None of the additional sanpling conducted during the Rl detected
surface soil sanples with PCB concentrati on exceeding 50 ppm

Regi onal Hydrogeol ogy

The ground water basin associated with the study area is in the W ssahi ckon
Formati on. Available regional information was conplied to conpare regiona
and site-specific aquifer characteristics. On a regional basis, the

W ssahi ckon Formation is capable of storing and transmitting ground water
fromprecipitation that has infiltrated downward through soil and into
bedrock through secondary | ow porosity features such as fractures, faults,
joints, and relict bedding planes. A |lineanment study in the region reveal ed
the presence of two lineanment trends. One trend strikes NO - 10 Wand the
second trend strikes N50 - 60 W Neither of these trends evidence thensel ves
on the study area in outcrop exposures or in cuttings fromthe wells
construct ed.

Dependi ng on topography, the water table in the W ssahi ckon Formation may
occur in saprolitic soil (generally in valleys and |lowlying areas) or in
fractured bedrock (generally on hilltops and mediumrelief hillsides). The
wells in the Wssahickon Formation that are |located on hills have
significantly |lower yields than wells located in valleys. The hydraulic
conductivity decreases with depth due to a decrease in fracturing and

weat hering with depth and due to healing of fractures as a result of

over burden pressure and m neralization.

The W ssahi ckon Formation is generally a |ow perneability formation, yet
occasionally it can exhibit a wi de-range of aquifer characteristic val ues
and be consi dered extrenely heterogeneous and ani sotropic. The storage
coefficient in valley saprolitic soil averages 0.08. The storage
coefficient in the upper 2,000 feet of the bedrock is typically 0.002. The
storage coefficient in the upper 460 feet of the Wssahi ckon Formati on has
been estimted to range between 0.00007 and 0.0005 with a nedi an val ue of
0.0003. The transm ssivity (ability to transmit fluids) in the upper 460
feet of the W ssahickon Formati on has been estimated to range between 540
and 14,000 gall ons per day/per foot (gpd/ft) with a nmedian val ue of 860
gpd/ ft.

A physical discontinuity exists between the ground water that occurs south
of the rail yard and that which exists beneath and north of the rail yard.
This discontinuity exists in the formof a topographic ridge line that is
devel oped over the underlying geologic structure which forms the ground
water divide. The Rl identified the presence of a ground water divide that
is located to the south of the rail yard and foll ows a northeast - sout hwest
trendi ng topographic ridge. As noted previously, the trend of this divide
foll ows the geologic structure of the foliation of the schist bedrock



(dom nant East/West trends with near vertical planes of schistosity). The
presence of this topographic ridge and the foliation of the schist bedrock
creates a divide which separates ground water novenent fromthe rail yard
(drains to the north) fromthe ground water basin to the south of the rai
yard. The ridge line, located i mediately south of the rail yard, parallels
Route 30 in a general east/west direction. Its behavior as a ground water
barrier/divide for north/south movenment of ground water is confirned by
ground water liquid | evel neasurenents obtained fromnonitoring wells.

Anmbi ent Air

During the renedial investigation, an anmbient air investigation was
performed at | ocations outside the car shop near areas with high PCB
concentrations in soil and inside the car shop. The primary sources of PCBs
for air mgration are areas of exposed soil where el evated PCB
concentrations have been reported. Four rounds of anbient air sanpling were
collected fromthree sanpling stations and one background station and

anal yzed for PCBs. The background sanples ranged from0.004 to 0.097

ug/mM 3]. Sanples fromthe other three sanpling stations ranged from 0.025
to 1.134 ug/n{3]. Air sanples taken inside the car shop ranged from0.38 to
0.72 ug/n3]. The OSHA standard is 500 ug/n{3] (Refer to Figure 7).

Car Shop

A conprehensive investigation was perfornmed during the RI to assess the
distribution of PCBs within the car shop. The car shop is located in the
nort hwestern section of the rail yard. The car shop is an active facility
used primarily to repair and maintain rail cars. To determnine the extent
and concentrations of PCBs, surfaces within the car shop, including
ceilings, walls, and permanent structures, were sanpled. Cenment and ot her
core sanples were also taken to determ ne the vertical extent of PCBs in the
car shop. A total of 149 surface w pe sanples were collected. PCBs were
detected at concentrations ranging fromundetected to 823 ug/100 cnf2]. In
addition, 39 concrete core sanples were taken ranging fromO-7 inch depth
intervals in various |ocations throughout the car shop. Additionally, cores
were conpl eted through other porous surfaces. The highest PCB | evel s were
detected in cenment near the repair pits at concentrations ranging from 503
to 2345 ppm

G ound Water

During the Rl a hydrogeol ogi c investigation was designed to evaluate the
ground water quality and novenent in the aquifer beneath the rail yard and
the study area and determ ne the concentration of PCBs in ground water. A
total of 25 nonitoring wells were installed within the study area during the
RI. As shown in Figures 8, 9, and 10, nost of the wells were located in the
vicinity of the rail yard car shop, but additional wells were installed in
the comrercial area south of the rail yard and north of the rail yard at the
headwat ers to Cedar Hollow, Hollow, and North Valley tributaries. Two
rounds of sanples were anal yzed.

During the R, water table elevation nmeasurenents were taken in the on-site
wells; No. 2 fuel oil was detected in well 10 near the car shop buil ding.
In July 1990, a fuel oil recovery and ground water recovery system was



installed at the rail yard and is currently in operation. This system
recovers approximately 250 gallons of fuel oil annually. Two rounds of
sanpl es were analyzed for PCBs. Additional ground water sanples were

anal yzed for total petrol eum hydrocarbons, benzene, toluene, ethyl benzene
and xylene (BTEX conmpounds). PCBs were not detected in ground water outside
of the vicinity of the car shop and were determined to be present bel ow the
| evel of quantification in wells containing fuel oil, probably due to cross
contam nation with the fuel oil which is known to nobilize PCBs. The
concentration of BTEX conpounds reported in the R ranged from 0.0037 ppmto
0.085 ppm and total petrol eum hydrocarbons ranged from0.036 to 0.87 ppm

As part of the RI and in order to determne the extent and concentration of
PCBs and fuel oil constituents in the subsurface soil profile, splitspoon
sanpl es were collected for PCBs and total petrol eum hydrocarbon (TPH)
quantification. In wells that did not contain phase-separate fuel oil
ground wat er was sanpl ed and anal yzed for PCBs, TPH, and benzene, tol uene,
et hyl benzene, and xylene (BTEX). A total of 25 soil borings were conpleted
near the car shop and east of the area of the above-ground fuel oil tanks at
a mexi mum depth of 20 feet. These borings were used to identify the latera
and vertical extent of affected soils in the area of concern. Rl sanpling
results are highly variable in terns of the lateral and vertical extent of
hydrocarbon contani nation. The maxi mum | evel s of total petrol eum

hydr ocar bons exceed 10, 000 ppm

Bi ot a

A conprehensive investigation to characterize terrestrial and aquatic biota
as well as investigate any wetland ecosystens within the study area was
conpleted as part of the RI. Three categories of |and uses have been
established: residential/suburban, successional woodl ands, and estate-type
farms. A field reconnai ssance was conducted to identify the dom nant
speci es of concern within each category. This investigation also identified
fauna that may potentially mgrate into, or otherwi se enter, the area
enconpassing the Rl study area. Fish sanples were collected during the R
froma total of five stream stations. At each station three conposite
sanpl es were collected. The first sanple was a trout fillet conposite, the
second was a sucker fillet conposite, and the third was a sucker whole grind
conposite. Benthic invertebrate sanples were collected fromLittle Valley
and Vall ey Creeks. Because no freshwater clans or snails were observed,
worms (ol igocheates) were selected as an alternate species. Wrns were
collected froma total of eight stations in Little Valley and Vall ey Creeks
(Refer to Figures 11, 12, and 13).

A wet | ands assessnent was conducted in the study area as part of the Rl
Wet | and ecosystens are inportant for reducing flood hazards, reducing
erosion and the situation of streans and rivers, providing habitats for

pl ants and aninmals (including rare, threatened, and endangered species), and
hel ping to maintain water quality by providing a natural filtration system
for contam nants and suspended particles. The study area consisted of
approxi mately 400 acres |located in the Piednont Uplands. An initial survey
resulted in the division of the area into three nmgjor vegetation units: a
forested slope unit, grassland unit, and a flood-plain forest unit. Wthin
these units, eight wetland observation areas were chosen. Wetl and

i nclusions occurred within all three units as narrow bands of riparian



wet | ands associated with the | ocal water courses.

An area of wooded sl ope occurs imediately north of the rail yard, extending
approxinmately a half-mile to a nearby | evel area that has previously been
cleared for agricultural use and the installation of electric power

transm ssion line towers. The Cedar Hollow, Hollow, and North Valley road
tributaries draining the rail yard carry surface water topographically
downsl ope to the north in this area. Hydrologic indicators of wetland
conditions were generally not encountered in the forested slope unit. An
exception to this situation was found in an area between the Cedar Hol | ow
and Hollow tributaries. An area of forested wetland resulting froma ground
wat er seep approxi mately m d-way downsl ope was encountered. Because the
seep originates at mdslope, it is not receiving surface drainage fromthe
rail yard and, therefore, is not expected to be inpacted by contam nation.

Based on the results of the routine determnation, the majority of the
wooded slope unit is not a jurisdictional wetland. Neither the hydrotropic
vegetation nor the wetland hydrology criterion are nmet. The wetland areas
associated with the water courses in the forested slope unit are nore
limted than woul d be expect ed.

Downstream of the forested slope unit is an area of nearly level terrain
approximately 500 feet w de which has been cleared of trees. It appears
that the |Iand was at one tine used for agricultural purposes. The grassland
unit now serves as an electrical transnmission line right-of-way. The
original forest vegetation has been replaced with cultivated grasses

i nterspersed with herbaceous pl ants.

The three tributaries draining the rail yard traverse this area. Two wetl and
observation areas were chosen in the grassland unit: one adjacent to Hol |l ow
tributary and one adjacent to Cedar Hollow tributary. As a result of the
greatly decreased slope relative to the wooded sl ope region, streamflowis
significantly | essened in the grassland unit. Wetland vegetation associ ated
with the water courses is readily apparent. Soils were inundated with
several inches of water or were saturated for distances approximtely 25
feet fromthe water channels.

While the grassland unit as a whole is not a wetland, wetland inclusions
associated with the tributary flows have been identified by the presence of
hydrophytic vegetation, hydric soils, and evidence of wetland hydrol ogy.
The riparian wetland zones associated with the tributaries in the grassland
unit are nore extensive than those observed in the wooded slope unit as a
result of the decreased streamflows in the |evel terrain.

Fl oodpl ai n forest can be found downstream of the grassland unit and extend
approximately half a mle to Little Valley Creek. The floodplain forests
are dom nated by different environmental conditions. Hydrophytic vegetation

criterion were not met. |In several areas it was not possible to obtain a
soil sample suitable for hydric soil determ nations because the substrate
was conposed al nost conpletely of fine schist material. No evidence of

wet | and hydrol ogy was observed in the floodplain forest unit.

Fl ora and Fauna



Fl ora and fauna were characterized in the study area. |In general, there is
a mx of residential areas, estate-type farnms/farm and, comercial/light

i ndustrial, and successional woodl ands. Approximately fifty percent of the
area along the tributaries between the rail yard and Little Valley Creek is
conprised of residential/suburban devel opnent. Besides sonme |ight

i ndustrial parks bordering North Cedar Holl ow Road, the remai nder of the
area is nostly successional woodl and areas. The area along Little Valley
Creek, bordered by the tributaries (fromthe Paoli Rail Yard) and Vall ey
Creek, is alnmost exclusively estate-type farnms, with patches of woodl ands.

VI. SUMMARY OF SITE RI SKS
Public Health Studies

In 1987, the Agency for Toxic Substances and Di sease Registry (ATSDR)
conducted an epi dem ol ogic investigation to study the possible effects of
PCB exposure on 89 persons living near the Paoli Rail Yard Site. Bl ood
sanpl es were collected fromresidents in the nore contani nated areas

adj acent to the rail yard and conpared with a control group farther away and
less likely to be exposed to PCBs. No statistically significant difference
was observed between PCB bl ood serumlevels in the control and the non-
control group. Sone of the persons tested |living in the nore contam nated
areas also worked at the rail yard. Anpbng the persons tested, age was the
only variable that correlated well with serum PCB | evels; the ol der the
person, the higher the PCB bl ood serum | evels.

EPA Ri sk Assessment

EPA prepared a baseline risk assessnment (RA) for the Paoli Rail Yard Site in
order to characterize the current and potential threats to human health and
the environnment and to quantify risks fromPCBs. As part of the RI/RA a
baseline risk assessnment was al so prepared by GIl for SEPTA, Amrak, and
Conrail. EPA has chosen to rely primarily on its own human heal th and
environnental risk assessnent due to deficiencies in the risk assessnent
contained in the RI/RA. Table 2 provides a discussion of the key terns used
in the risk assessnent described in the ROD. The EPA risk assessnent
consisted of a toxicity assessnent, an exposure assessnent, and a risk
characterizati on.

Current land zoning for the rail yard and the inmediate vicinity surroundi ng

the rail yard is comercial. Land use north of the Site beyond Wst Centra
Avenue is residential. According to |Iocal zoning ordi nances and infornmation
received from Tredyffrin Township and WIlistown Township, future |and use
for the rail yard will not be residential.

The risks to human health are quantified by using cancer potency factors
(CPFs) for carcinogenic contam nants and reference doses for noncarcinogenic
contam nants. CPFs have been devel oped by EPA's Carci nogeni c Assessnent
Group for estimating excess |lifetinme cancer risks associated with exposure
to potentially carcinogenic chem cals. CPFs, which are expressed in units
of (nmg/kg-day)-1 are multiplied by the estimted intake of a potentia

carci nogen, in ng/kg-day, to provide an upper-bound estimate of the

i ncrenental or excess lifetime cancer risk associated with exposure at that

i ntake |l evel. The term "upper bound" reflects the conservative estimte of



the risks calculated fromthe CPF. Use of this approach nekes
underestimati on of the actual cancer risk highly unlikely. Cancer potency
factors are derived fromthe results of human epi deni ol ogi cal studies or
chronic ani mal bi oassays to which ani mal -to-hurman extrapol ati on and
uncertainty factors have been appli ed.

Popul ati ons at risk include:

(1) Persons who may work at the rail yard now and in the future. The
primary routes of exposure would be inadvertent ingestion and der nal
absorption of PCBs by adults. The occupational setting may be either
conmerci al or industrial

(2) Persons who live in the residential area in the vicinity of the rai
yard. The primary routes of exposure would be inadvertent ingestion and
dermal absorption of PCBs by adults and children

(3) Persons who consune fish fromLittle Valley Creek and Vall ey Creek
contaminated with PCBs. The primary route of exposure would be ingestion.

Cont am nants of Concern

Two primary contam nants of concern, PCBs and benzene, were selected in the
ROD based upon their toxicity, mobility and persistence in the environment,
and potential health risks. Because of the extrenely high I evels of PCBs
detected at the rail yard (maximum of 6,000 ppm) and their carcinogenic
potential, PCBs are a primary contam nant of concern and evaluated in the

ri sk assessnent. Concentrations of PCBs detected in the study area are shown
in Table 1.

The specific contaninants of concern in the ground water are BTEX conpounds
(benzene, toluene, ethyl benzene, and xylene). Because benzene is a known
human carci nogen and has been detected at concentrations in ground water
that exceed the MCL established under the Safe Drinking Water Act, benzene
was selected as a primary contani nant of concern. Benzene has been detected
in the ground water at the rail yard in concentrations up to 11 ug/l.

Ground water sanpling results for PCBs were reported as |aboratory val ues

Il ess than the reliable detection limt but possibly greater than zero.

These val ues are below the quantification limt which is the | owest |evel at
whi ch a chem cal can be accurately quantifi ed.

Toxi city Assessment

Pol ychl ori nated bi phenyls, or PCBs, represent a class of 209 individua

chl ori nated hydrocarbon conpounds that contain a variabl e nunber of
substituted chlorine atons on the biphenyl ring. PCBs are nman-nmade
chenmicals and are classified as suspected human carci nogens based on
scientific data fromlaboratory animals. The PCBs npost frequently detected
within the study area are Arochlor 1254 and 1260, with Arochl or

predom nantly detected. Benzene is classified as a human carci nogen based on
epi deni ol ogi cal studies. Ethylbenzene, toluene and xylene are not classified
as carcinogens.

Exposure Assessnment



The EPA risk assessnment identified potential exposure pathways for

i ncidental soil ingestion and fish consunption. There are currently persons
on-site at the rail yard who work in the train repair building car shop and
in the rail yard. Some workers may be expected to remmin on-site after the
rail yard is closed for routine maintenance and other related work. If the
future occupational setting is considered to be comrercial rather than

i ndustrial, then office workers or other simlar type workers in a
comercial work place would be expected to cone in contact with contam nated
soil and dust. There are children and adults who reside in the area cl osest
to the rail yard and will be exposed to soil containing PCBs. PCBs were

al so detected in fish in nearby Little Valley Creek and Valley Creek. The
foll owi ng exposure routes involving the designated popul ati on were
considered in EPA's baseline risk assessment. Exposure assunptions are
docunented in the EPA "Ri sk Assessnent Gui dance for Superfund: Human Heal th
Eval uati on Manual " and the suppl emental guidance "Standard Default Exposure
Factors" (OSWER Directive 9285.6-03).

Ext ensi ve sanpling has been conducted of PCB concentration in soil at the
rail yard and in the residential community. PCB concentrations in rail yard
soil in the vicinity of the car shop and high use track areas are in the
range of 1,000 to 6,000 ppm PCBs. Because of earlier cleanup operation and
excavation of the residential neighborhood, PCB concentrations in
residential soil, as of 1989, are in the range of less than 1 ppmto
approximately 20 ppm

1) Ingestion of contam nated soils fromthe rail yard

The exposure pathway for rail yard soils is based on ingestion of PCB
contanminated soil for an adult who works in a commercial/industrial setting
for 5 days a week for 50 weeks per year (250 days total) for a period of 25
years. Adults are assuned to be routinely exposed to contani nated soil or
dust, and exposure is assuned to be | ower than under an industrial scenario.
Thi s exposure scenario is considered reasonabl e based on current use and
future expected use which may be a conmercial setting.

2) Ingestion of contam nated soils fromthe residential area

The exposure scenario for residential soils is based on frequent, repeated
contact with contam nated soils by both children and adults since children
play in the area and both inhal ati on and ingestion of PCB contani nated soi
may be considered likely to occur. The exposure scenari o assumes a year
round exposure to PCB of 350 days/year and EPA gui dance specifies a conbi ned
soil and dust ingestion rate of 200 ng/day for children (6 years of
exposure) and 100 ng/day for adults.

3) Consunption of fish

Thi s exposure pathway is considered rel evant because PCB contani nati on at
the rail yard has inpacted Little Valley and Valley Creeks which supply a
consi stent supply of trout and other edible fish. A ban on fish consunption
is nowin effect as discussed in the ROD. An exposure scenario of 0.054

kg/ meal for a 30 year duration has been assuned.



4) Inhal ation of contam nated air

Thi s exposure scenario considers the risk for adults at the rail yard and
for adults and children (conbined exposure) in the residential neighborhood
i medi ately adjacent to the rail yard based on inhalation of particul ates
which are contam nated with PCBs. EPA has enpl oyed t he nodel of Cowherd,
et. al. using EPA guidance docunment "Rapid Assessnent of Exposure to
Particul ate Em ssions from Surface Contam nation Sites" (EPA/ 600/8-85/002,
February, 1985. The assunptions used to calculate a chronic daily inpact
(CDI) for persons working at the rail yard include a PCB inhal ation rate of
0.83 n{3]/hour, an exposure tine of 8 hours/day, and exposure frequency of
250 days/year for 25 years.

5) Ground Water

No risk assessnment was performed as part of the PRP RI/RA nor as part of the
EPA risk assessnent, since no evidence existed that contam nants of concern
in the ground water have migrated off-site of the rail yard. |In addition
residents in the area are supplied with public drinking water. EPA has
recently becone aware of three residential dwellings downgradi ent of the

rail yard which may still be using ground water for drinking purposes. As
part of the renedial design phase of the renediation, EPA intends to conduct
sanpling and analysis of these wells and will take appropriate action to

m nimze any health endangernment if any |evel of contam nant were to exceed
Agency action |evels.

Tabl e 3 contains a summary of the assunptions used in the baseline risk
assessnent.

Ri sk Characterization
The baseline risk assessnent conducted by EPA eval uated the potentia

carcinogenic risks posed by PCBs in the various exposure nedia. Potentia
human heal th probl ens from PCB exposure are identified by calculating the

carcinogenic risk level. For exanple, a 1 x 10[-6] level indicates one
additional chance in one million that an individual will devel op cancer
above the expected normal rate of 250,000 in one nmillion. Remedial action

is generally warranted when the cal cul ated additional carcinogenic risk

| evel exceeds 1 x 10[-4], neaning that nore than one or nore additiona
persons out of 10,000 is at risk of devel oping cancer caused by a lifetine
exposure to PCBs.

The incremental cancer risk fromthe exposure scenari os descri bed above were
cal cul ated as foll ows:

Persons who work at the Rail Yard-The lifetinme excess cancer risk associ ated
with exposure fromingestion of PCBs in soil for persons who work at the

rail yard based on current |evels of PCB contaminated soil is in the range
of 1.6 x 10[-3] to 2.3 x 10[-3]. Excavation and treatnment of soils with a
PCB concentration of 25 ppmor greater will reduce the risk to a 3.5 x 10[-
5] increnmental cancer risk level. The lifetine excess cancer risk from

i nhal ati on of PCB-contani nated particles based on current conditions is 2.8
x 10[-4].



Resi dential Adults and Children-The |lifetine excess cancer risk associated
Wi th exposure to PCBs in residential soil based on current conditions is 5.5
x 10[-5] for children and 1.7 x 10[-5] for adults. For residentia

exposure, a PCB concentration of 2 ppm approxi mates a 10[-5] increnenta
cancer risk level for children and for adults. The lifetime excess cancer
risk frominhalati on of PCB-contaninated particles based on current
conditions is 5.6 x10[-5].

Envi ronnent al Ri sks

The PCB levels in sedinents in the three tributaries to Little Valley Creek
(CHR, HR, and NVR), Little Valley Creek, and Valley Creek were reviewed
relative to the ecological effects and environnmental risks using field data
and information of toxicity of PCBs fromthe literature. PCBs were
generally not detected in surface water with the detection linmt used in the
RI/RA. Based on data fromthe RI/RA, PCBs were detected in sedinents in the
three tributaries to Little Valley Creek at |evels exceeding 10 ppm ranged
fromundetected to 1.9 ppmin Little Valley Creek, and undected to | ess than
1 ppmin Valley Creek. EPA believes that these | evels nmay change over tine
due to sedinent transport and that additional baseline sanmpling will be
necessary imediately prior to renediation

The environnental risk associated with these |levels of PCBs in sedinments is
expected to be of concern because (1) the contani nated areas provi de habitat
resources for wildlife; (2) PCB concentrations in sedi nent exceed
concentrations at which toxic effects to aquatic organi sms have been
observed; and (3) bioconcentration of PCBs can occur directly through
exposure to contani nated sedi mrent and water or indirectly through
consunption of aquatic organisns.

I n assessing environmental risk, EPA did not rely on the conclusions of the
RI/ RA report because the Agency believes the technical conclusions of the
RI/RA were linmted in scope, and because the "wei ght-of-evidence" on PCB
toxicity fromthe literature was not considered in the RI/RA and is
necessary to evaluate environmental risks. |In particular, EPA has relied on
information fromthe scientific literature in the Administrative Record (see
"A Discussion of PCB Target Levels in Aquatic Sedinments" by L.J. Field and
R N. Dexter), and information in the Adm nistrative Record fromthe

Pennsyl vani a Fi shConmi ssion and U.S. Departnment of Interior which recomend
a cleanup standard of 1 ppm PCBs in sedinment. The publication entitled "A
Di scussion of PCB Target Levels in Aquatic Sedinments" generally supports a
target sedinment level in the range of 0.1 to 1.0 ppm based on

bi oaccunul ati on and toxicity data. The actual cleanup standard nust take
into account the characteristics of the contam nated area and the potentia
environnental inpacts of the renmediation activity. The 1 ppm cl eanup
standard is considered a protective, quantifiable level by State and Federa
regul atory agenci es which can be achieved without significant adverse

ef fects upon the aquatic system

There is no docunentation of federal endangered species within the inmediate
study area. However, Valley Forge National Park, through which Valley Creek
flows, is possibly home for three Pennsylvani a endangered species of bird -
the bal d eagle, peregrine falcon, and osprey. A nunber of other threatened
or inperiled bird species in Pennsylvania have been sighted in the park.



Val | ey Creek contains a self-sustaining trout population and is classified
as a cold water fishery. The Pennsylvania Fish Comi ssion has categorized
the creek as a Class A trout stream the highest stream class recognized in
the state. Sonme of the nore common species of fish present in Valley Creek
are brown trout, white sucker, rock bass, snmallnouth bass, and bluegill.

PCB I evels in fish from Valley Creek have historically exceeded the Food and
Drug Adm nistration (FDA) |level for human consunption of 2 parts per nmllion
("ppm') [see 21 C.F.R S 109.30]. An analysis in 1986 by Pennsyl vani a DER
of brown trout taken from Valley Creek inside Valley Forge National Park

i ndicated PCB levels of 2.8 and 4.5 ppm (whole trout) and 2.7 and 3.7 ppm
(trout fillets). In 1989, Pennsylvania DER reported PCB levels in brown
trout fillets at 2.5 ppmin Valley Creek and 2.8 ppmin Little Valley Creek
These PCB concentrations exceed the levels reported in the RI/RA report.
Based on 18 fish sanples collected fromLittle Valley and Vall ey Creeks
during the RI, the average PCB concentration in trout fillets was 0.9 ppm
1.26 ppmin sucker fillets, and 2.74 ppmin whole suckers.

EPA' s baseline risk assessnent for trout fillets and sucker fillets
downstream of the Site indicates an increnmental cancer risk of 1.1 x 10[- 3]
to 1.6 x 10[-3] for fish consunption. Consunption of fish fromValley Creek
is prohibited under State law and fishing is allowed only on a catch-and-

rel ease basis.

Actual or threatened rel eases of hazardous substances fromthis Site, if not
addressed by inplenenting the response action selected in this ROD, may
present an imm nent and substantial endangernent to public health, welfare,
or the environment.

VI1. REMEDI AL ACTI ON OBJECTI VES
Soi |l and Sedi nents

The renedi al action objective is source control of contam nated soils and
sedi ments to protect human health and the environnment from exposure through
direct contact and incidental ingestion. This objective will be
acconpl i shed through excavation and treatnent of soils and sedi ments that
represent a principal threat and exceed risk based action |levels and cl eanup
st andar ds.

The Paoli Rail Yard is currently zoned for commercial |and use but |and use

may be currently characterized as industrial. After rail yard activities
are suspended in 1994, the land used will be non-residential based on
current and projected future zoning requirenents. Residential use will be

prohi bited through institutional controls. EPA has chosen an action |eve

of 25 ppm PCBs for the rail yard based on the Agency's risk assessnent.

That action level is also consistent with EPA's "Gui dance on Renedi a

Actions for Superfund Sites with PCB contam nation" (OSWER Directive No.
9355. 4- 01, August, 1990 whi ch recommends an action level in the range of 10
to 25 ppmfor industrial sites). The renedial action objective of excavation
and treatnment of soil with PCBs exceeding 25 ppmwi |l achieve an increnenta
cancer risk level of 3.5 x 10[-5]. This action level is protective of human
health and the environnment and will be consistent with future | and use. EPA



bel i eves that for purposes of establishing cleanup standards it is not
appropriate to treat the rail yard as a residential site in order to achieve
a cleanup standard consistent with residential use.

The residential area adjacent to the rail yard has been contam nated with
PCBs through erosion and soil deposition fromthe rail yard. Previous
renoval actions in the residential area excavated residential soils above 50
ppm PCBs. EPA has set a cleanup standard of 2 ppm for residential soils
based on the Agency's risk assessnment for exposure of children and adults to

PCB- cont am nated soil. An average PCB soil concentration of 2 ppm per
i ndi vidual property calculates to approximately a 1 x 10[-5] increnenta
cancer risk level. EPA believes this is a protective, quantifiable residua

| evel for PCBs in residential soil

Streans and tributaries in the study area will be excavated to achieve a

cl eanup standard of 1 ppm PCBs in sedinments. This level is consistent with
recommendati ons of the U.S. Departnent of the Interior (D), the

Pennsyl vani a Fi sh Commi ssion, and a conpilation of technical docunents
publ i shed by the U S. Departnent of Conmerce, Ocean Assessnents Division
entitled "A Discussion of PCB Target Levels in Aquatic Sediments". This

I evel is consistent with EPA OSVER Directive No. 9355.4-01 entitled

"CGui dance on Renedi al Actions for Superfund Sites with PCB Contam nation,"
August 1990. The avail able chenical and environnental nonitoring data from
the study area, along with weight-of-evidence indicating that PCBs can

bi oaccunul ate in the food chain and have adverse inpacts on aquatic life at
even | ower concentrations in sedinment, support using this standard.

In addition, EPA will require that additional stream studies be performed as
part of the renmedial action. These studies will ascertain the exact extent
of contam nated stream corridor above the cleanup |evel.

Rai | Yard Buil di ngs and Structures

EPA requires that SEPTA enpl oyees continue to inplenent the worker
protection programto mnimze direct exposure to PCB contam nation and

i ncorporates that docunment into this Record of Decision. EPA has set a
standard for decontanination of surfaces of the rail yard car shop and

rel ated buil dings and structures containing PCBs in excess of 10 ug/100
cn{ 2] based on the PCB Spill Cleanup Policy (40 C.F.R S 761.120) to protect
site workers fromdirect exposure and contact with PCBs.

G ound Water

The ground water aquifer underneath the Paoli Rail Yard Site is classified
as a Class Il A aquifer, a current source of drinking water. G ound water
sanpling results for PCBs were reported as | aboratory values |less than the
reliable detection Iimt but possibly greater than zero. These values are
bel ow the quantification Iimt which is the | owest |evel at which a chenica
can be accurately quantified. PCBs were reported below the |evel of
quantification in wells containing fuel oil, probably due to cross
contanmination with the fuel oil which is known to have historically |eaked
into the ground water underneath the rail yard in the vicinity of the car
shop may act to dissolve and carry PCBs into the ground water. Punping of
ground water contam nated with fuel oil, ground water treatnent, and fue



oil recovery systemis currently being inplenmented at the rail yard.

Benzene has been detected in ground water in the vicinity of the rail yard
car shop building at |evels that exceed the MCL. The source of the benzene
is believed to be the fuel oil contam nation. The maxi nmum

det ect edconcentration for benzene is 11 ppb since the start of the ground
wat er and fuel oil recovery system The renedial action objective is to
recover fuel oil to the maxi num extent practicable and to restore

contani nated ground water to the MCL for benzene (5 ug/l) as required under
the Safe Drinking Water Act ("SDWA"), 42 U.S.C. SS 300f-300j and the

regul ations at 40 C.F.R S 141.61, or to background concentration for
benzene, whichever is nore stringent. Thus, the currently on-going punp and
treat renediation is incorporated into this ROD as a neans of containing and
removing the fuel oil contam nation constituents.

VI11. DESCRIPTI ON OF ALTERNATI VES

A feasibility study (FS) was conducted to identify and eval uate renedi a
alternatives applicable to the scope and role of the response action based
on effectiveness, inplenmentability, and cost. Treatability studies were
conducted on several technologies for treating PCBs in soil that measured
the effectiveness of these technologies. The alternatives deternined to be
nost applicable were then evaluated and conpared to nine criteria required
by the National Contingency Plan (NCP). The NCP requires a No Action
alternative be evaluated as a point of conparison for other alternatives.

Treatability Study Results

As part of the FS, treatability studies were conducted on severa
technol ogi es to denpnstrate the viability of the technol ogy, to determ ne
whet her the technol ogy can reasonably be expected to neet cleanup standards
for the Site, and to determne additional testing required for full-scale
design. The treatment technol ogi es eval uated were incineration, thernal
desor ption, KPEG dechl orination, DCR dechlorination, solvent extraction
stabilization/solidification, and biorenediation. As a result of the FS
screeni ng process, seven soil treatnent options were retained for further
eval uation using treatability studies. Bench-scale treatability studies
were conducted using untreated soil fromthe rail yard on all of

t heset echnol ogi es except incineration which is a proven technol ogy for
treat ment of PCB contami nated wastes. The treated residual levels were
conpared agai nst the equival ent performance standard of 2 ppm other
performance criteria were al so evaluated. As described in OSWER Directive
No. 9355.4-01 entitled "CGuidance on Renedial Actions for Superfund Sites
with PCB Contam nation", August 1990, PCB-contam nated material can be
treated by an alternative nmethod provided that the treatnent can achieve a
| evel of performance equivalent to an incinerator or a high efficiency

boil er. EPA guidance indicates that an equival ent |evel of performance for
an alternate method of treatnent of PCBcontani nated material is denonstrated
if it reduces the level of PCBs to 2 ppmor less neasured in the treated
resi dual

In sutmmary, the technol ogies that proved to be nost favorable were
stabilization/solidification and KPEG dechl orination, although treatability
studi es indicated that the KPEG process woul d create nmateria



handl i ng/ operational difficulties. Thernmal desorption and sol vent
extraction did not nmeet perfornmance criteria. Thernmal desorption also

i ncreased the leachability of netals fromsoil to the extent that Toxicity
Concentration Leaching Procedure ("TCLP") test results showed that |eachable
lead in the treated soil exceeded the EPA regulatory level. Biorenediation
was consi dered effective in treating total petrol eum hydrocarbons in fue
oil but not PCBs. Results of the DCR process were never conpleted. The
stabilization/solidification study was conducted using four different
stabilizing agents to evaluate the physical stability of each. The TCLP
results for both the untreated soil and the solidified material showed that
PCB concentrations in the | eachate was in the range of 1 to 3 ppb PCBs. The
rail yard ash and cinder fill material also acts as a binder and aggregate
for the solidified materi al

Using results fromthe treatability studies, the KPEG process, incineration
and stabilization/solidification, were retained for further analysis as
source control technol ogi es.

This ROD addresses five distinct areas of study for which each of the
alternatives retained are described. These areas are segregated accordi ng
to the breakdown shown bel ow with sub-el enents for sonme of the conpl ex
alternatives.

Rai |l Yard soil

1 No action

2 Institutional controls

3 Cont ai nnent of contam nated soils

4. Excavation and on-site treatnent of contam nated soils with PCB
concentrations exceedi ng 500 ppm

5. Excavation and on-site treatnent of contam nated soils with PCB
concentrations exceeding 25 ppm

6. Excavation, on-site treatnment of contam nated soils, and contai nnent
7. Excavation and off-site disposa
Resi dential and other soil

1. No action
2. Excavation and treatnent of residential soils

Groundwat er treatment and fuel oil recovery
Rai | Yard buil dings and structures

No action

Cont ai nnent or encapsul ation

Decont ani nati on
Decont ani nati on and Denolition

PoNE

Stream sedi nent s

1. No action
2. Cont ai nnent
3. Excavation and treatnent of sedinments with PCB Concentrations exceeding



10 ppm 4. Excavation and treatment of sedinments with PCB concentrations
exceeding 1 ppm

ALTERNATI VES FOR RAIL YARD SO L

For each of the alternatives discussed for the rail yard soils it is

envi sioned that rail yard operations will have ceased at this l|ocation
andrail tracks and ties would be renmoved and di sposed of prior to
construction of any of the renedies. Most of the areas of excavation are
underneath the railroad tracks which are currently in use and, therefore,
the tracks and ties nust be renopved. The tracks would be steam washed and
sent to an off-site disposal or recycling facility. The railroad ties would
be sent to an appropriate offsite disposal facility. Decontam nation and

di sposal would neet TSCA requirenents at 40 CFR 761.20(c) and 761.60(a).

Alternative 1--No Action

Capital Cost: -0-

Annual O&M Costs: $57, 960
Present Worth Costs: $546, 431

I mpl ementation Tinme frane: None

The No Action alternative is considered in the detailed analysis to provide
a baseline to which other renedial alternatives can be conpared. This
alternative would include no further action to renove, renedi ate or contain
rail yard soils other than routine nonitoring and mai ntenance activities.
Because this alternative will result in contam nants renaining onsite,
CERCLA S 121(c) requires that a Site revi ew be conducted every 5 years to
nonitor the effectiveness of this alternative. This alternative could be

i mpl emented i mediately. This alternative would not nmeet action-specific
ARARs whi ch require renmediation or landfilling of soils greater than 50 ppm
under the TSCA di sposal requirenments set forth at 40 CF. R S 761.60. There
are no | ocation-specific or chem cal -specific ARARs for this alternative.

Alternative 2--Institutional Controls

Capital Cost: $10,000

Annual O&M Costs: $57, 960
Present Worth Costs: $556, 431

I mpl ementation Time frane: None

Institutional controls would include deed restrictions to prohibit use of
the property for residential or food grow ng purposes. Routine nonitoring
and mai ntenance activities would continue as described in Alternative 1
Because this alternative will result in contam nants renaining onsite,
CERCLA S 121(c) requires that a Site review be conducted every 5 years to
nonitor the effectiveness of this alternative. This alternative could be

i mpl emented i mediately. This alternative would not nmeet action-specific
ARARs whi ch require renmediation or landfilling of soils greater than 50 ppm
under the TSCA di sposal requirenments set forth at 40 CF. R S 761.60. There
are no |l ocation-specific or chem cal -specific ARARs for this alternative.

Al ternative 3--Contai nnent of Contam nated Soils



Capital Cost: $10, 331, 485

Annual O&M Costs: $103, 250

Present Worth Costs: $11, 304, 723

| mpl ementation Tine frane: 6 nonths

Under this alternative, a 12-inch soil cover or equival ent would be placed
over approximately 15 acres of rail yard property having PCB concentrations
in excess of 25 ppm Clean soil would be used fromoff-site sources and the
soil cover graded and suitably vegetated. Appropriate drainage structures
woul d be constructed to control surface runoff fromthe area. Mst of the
areas identified as exceeding 25 ppm PCB concentration are in the vicinity
of the railroad tracks. It is anticipated that in the northern portion of
the Site where track areas are near residential properties along Centra
Avenue, the soil cover would extend to the rail yard Site boundary adjacent
to the residential properties to ensure that contam nated areas are
adequately contained and to prevent runoff onto residential properties.

Institutional controls would prohibit the Site for residential use as
described in Alternative 2.

Because this alternative will result in contam nants renaining onsite,
CERCLA 121(c) requires that a site review be conducted every 5 years to
monitor the effectiveness of this alternative. Location-specific ARARs

i ncl udet he Pennsyl vani a Erosi on Control Regul ations, 25 PA Code SS
102.1102.5, SS 102.11-102.13, SS 102.22-102.24. This alternative would not
nmeet action-specific ARARs which require renediation or landfilling of soils
greater than 50 ppm under the TSCA di sposal requirenents set forth at 40
C.F.R S 761.60. There are no chenical-specific ARARs for this alternative.

Al ternatives 4A, 4B, 4C--Excavation and On-site Treatnment of Contamn nated
Soils with PCB Concentrations Exceedi ng 500 ppm

Capital Cost: $7,367,800 to $13,779,120

Annual O&M Costs: $57,969 to $110, 950

Present Worth Costs: $8,413,620 to $14, 324, 450
| mpl ementation Tine frane: 6 nonths

These alternatives involve excavation and treatnent of approxi mately 8, 000
cubi c yards of contam nated soil with PCB concentrations exceedi ng 500 ppm
A PCB concentration of 500 ppmrepresents an excess cancer risk between 10][-
3] and 10[-4] based on worker exposure. Mst of the areas of excavation are
underneath the railroad tracks, requiring the tracks and ties be renoved.

The tracks will be steam washed and sent to an off-site disposal or
recycling facility. The ties will also be sent to an off-site disposa
facility. Testing of the railroad tracks for any remaining PCBs will occur

after the steam washi ng process and before being sent to a recycle or
di sposal facility (other than an approved PCB waste disposal site) in
accordance with 40 C.F. R SS 761.20(c) and 761.60(a).

Three different soil treatment technol ogies that were retained and eval uated
fromthe technol ogy screening for treatnent of contam nated soils are

descri bed below. Institutional controls would prohibit Site use for
residential use as described in Alternative 2. Because these alternatives
will result in contaminants remaining onsite, CERCLA S 121(c) requires that



a Site review be conducted every 5 years to nmonitor the effectiveness of
this alternative. PCBs alone are not a RCRA hazardous waste. The

contam nated PCB soil is not a RCRA characteristic waste. PCB-contani nated
soils are exenpt from40 CFR S 268 Land Di sposal Restrictions by 40 CFR S
261.8. Therefore, the RCRA prohibition on | and disposal of hazardous waste
and RCRA closure requirenents are not ARARs for this Site. Any waste

mat eri al or product which may be generated during remediation activities,

ot her than PCBs, which is deternmined to be a RCRA characteristic waste will
be di sposed in accordance with RCRA Subtitle C, Hazardous WAste Managenent
Requi renents, 40 C.F.R Parts 262, 263 and 264.

The Pennsyl vani a Hazardous Waste Regul ations, 25 PA Code Chapts. 260-264 do
not apply since PCBs are not a State |isted hazardous waste.

Locati onspecific ARARs include the Pennsylvania Erosi on Control Regul ati ons,
25 PA Code S 102.1-102.5, S 102.11-102.13 and S 102.22-102.24. This
alternative woul d not neet action-specific ARARsS which require renediation
or landfilling of soils greater than 50 ppm under the TSCA di sposa

requi renents set forth at 40 CF. R S 761.60. Other action-specific ARARs
include: TSCA, 40 CF.R S 761.20(c) relating to distribution of PCBs in
commerce; the TSCA chem cal waste landfill requirenments, 40 CF.R S 761.75
with the exception of those managenent controls which are waived under
CERCLA S 121(d)(4); and the Pennsylvania Air Pollution Control Act, 25 PA
Code SS 123.1, 123.2, 123.41, 127.1, and 127.14. There are no chenical -
speci fic ARARs for this alternative.

Alternative 4A - Excavation and On-site Treatnent with
Stabilization/Solidification:

Cont ami nated soil would be excavated, treated using a
stabilization/solidification process, and placed back on-site in a

contai nnent cell. The excavated area would be backfilled with clean soil
graded to contour, and revegetated. Erosion control neasures woul d be
required during and after construction to nanage and control storm water
runoff in accordance with the State regul ations.
Stabilization/solidification is a denonstrated treatnment process that

i nvol ves the m xing of contam nated soil with specific ratios of water

bi nder material, and other additives to nodify the physical and chenica
properties in such a manner to cause the contanminates to remain physically
bonded to rigid aggregate m xture. This process binds the contam nants into
a solid matrix which will immobilize the contaminants. A treatability
study, utilizing this treatnment process, was conducted during the FS which
reveal ed that the stabilized material reduced the migration potential of
PCBs. Despite imobilization, however, PCBs are still present in the waste
and are not destroyed, requiring managenment controls to evaluate the |ong-
termreliability of the process. No air em ssions or wastewater discharge
is expected fromthe process but air enissions could occur during handling
of excavated soil. See the discussion of ARARs in Alternatives 4A, 4B and
4C, above, for those Federal and State |aws that are applicable or rel evant
and appropriate to the renmedy. The present worth cost is $8, 413, 620.

Alternative 4B - Excavation and On-site Treatnent wi th KPEG Dechlorination:

Cont ami nated soil would be excavated and treated on-site with a reagent
m xture in a tank. Chenical reagents prepared from pol yet hyl ene glycols and



pot assi um hydr oxi de have been denonstrated to dechlorinate PCBs. The
resulting treated slurry would be separated and the treated soil would be
returned to the Site. The used chenical reagent would be recycled or

di sposed off-site by incineration in a RCRA facility if determned to be a
RCRA waste. KPEG is a closed process and no air enissions or waste gases
woul d be expected. Erosion control neasures would be required during and
after construction to nmanage and control stormwater runoff in accordance
with the State regul ati ons.

A treatability study conducted during the FS indicated that this process

wi |l achieve a PCB concentration of 2 ppmin the treated soil

However,during the treatability study it was observed that |arge amounts of
suspended particles were present in the decanted reagent and that separation
and renoval of these suspended particles would likely require specia

mat eri al separation equi pnment and probably result in problens in process
operation which may render the process ineffective. See the discussion of
ARARs in Alternatives 4A, 4B and 4C, above, for those Federal and State | aws
that are applicable or relevant and appropriate to the renmedy. The present
worth cost of this treatnent option is $11, 098, 950.

Alternative 4C - Excavation and On-site Treatnent with Incineration:

Incineration is a well denonstrated technology for treatnent of PCBs. A
nobi | e inci nerator would be brought to the Site and the contani nated soi
woul d be excavated and incinerated on-site to nmeet TSCA treatnent

requi renents pursuant to 40 CF.R S 761.60(a). A trial burn would be
requi red before inplenenting this alternative. Incineration technology has
denonstrated greater than 99% destruction efficiency for PCBs. Waste

i ncinerator gas would require treatnment prior to discharge. Water fromthe
i ncineration process would be treated off-site in a RCRA facility if
required. Treatability studies conducted during the FS indicate that
residual treated soil would be a RCRA characteristic waste based on TCLP
anal ysis. Residual netals and ash would be solidified to neet RCRA | and

di sposal treatnment standards and placed on-site in a secure contai nment
area. FErosion control nmeasures would be required during and after
construction to manage and control stormwater runoff. See the discussion
of ARARs in Alternatives 4A, 4B and 4C, above, for those Federal and State
| aws that are applicable or relevant and appropriate to the renmedy. In
addition, this alternative would nmeet action-specific ARARs regarding
incineration set forth at 40 CF. R S 761.70 requiring incineration of PCBs
greater than 50 ppm The present worth cost of this treatnent option is
$14, 325, 450.

Al ternatives 5A, 5B, and 5C--Excavation and On-site Treatnent of
Contanminated Soils with PCB Concentrations Exceedi ng 25 ppm

Capital Cost: $18, 204,275 to $29, 165, 600

Annual O&M Costs: $-0- to $138, 250

Present Worth Costs: $19,507,375 to $29, 165, 600
I mpl ementation Time frane: 24 nonths

These alternatives involve excavation and treatnment of approxinmately 28,000
cubi ¢ yards of contam nated soil with PCB concentrations exceedi ng 25 ppm
usi ng one of the three treatnent alternatives evaluated under alternative 4.



A PCB concentration of 25 ppmrepresents approximately a 10[-5] excess
cancer risk based on worker exposure.

Most of the areas of excavation are underneath the railroad tracks,

requiring the tracks and ties be renoved. The tracks will be steam washed
and sent to an off-site disposal or recycling facility. The ties will also
be sent to an off-site disposal facility. Testing of the railroad tracks
for any remaining PCBs will occur after the steam washing process and before

being sent to a recycle or disposal facility (other than an approved PCB
waste di sposal site in accordance with 40 CF.R SS 761.20(c) and
761.60(a)).

Institutional controls would prohibit Site use for residential use as
described in alternative 2. Under these alternatives, approxi mtely 3000
cubic yards of soil fromthe residential soil renoval programcurrently

| ocated on the rail yard property in a lined containment cell would al so be
treat ed.

Because these alternatives will result in contam nants renaining onsite,
CERCLA 121(c) requires that a site review be conducted every 5 years to
noni tor the effectiveness of the alternative.

PCB- cont am nated soils are exenpt from 40 CFR 268 Land Di sposal Restrictions
by 40 CFR S 261.8 and are not a RCRA hazardous waste and therefore, the RCRA
prohi bition on | and di sposal of hazardous waste and RCRA cl osurerequirenents
are not ARARs for this Site. Any waste material or product other than PCBs
whi ch may be generated during renediation activities and which is determ ned
to be a RCRA characteristic waste will be disposed of in accordance with
RCRA Subtitle C, Hazardous Waste Managenent Requirenments, 40 C.F.R Parts
262, 263 and 264. The Pennsylvani a Hazardous Waste Regul ati ons, 25 PA Code
Chapt. 260-264 do not apply as PCBs are not a State |listed hazardous waste.
Locati on-specific ARARs include the Pennsylvania Erosion Contro

Regul ations, 25 PA Code SS 102.1-102.5, 102.11-102.13 and 102. 22-102. 24.
This alternative woul d nmeet action-specific ARARs which require renedi ation
or landfilling of soils greater than 50 ppm under the TSCA di sposa

requi renents set forth at 40 CF. R S 761.60. Oher action-specific ARARs
include: TSCA, 40 CF.R S 761.20(c) relating to distribution of PCBs in
commerce; the TSCA chem cal waste landfill requirenments, 40 CF.R S 761.75
with the exception of those managenent controls which are waived under
CERCLA S 121(d)(4); and the Pennsylvania Air Pollution Control Act, 25 PA
Code SS 123.1, 123.2, 123.41, 127.1, 127.12, and 127.14. There are no
chemical -specific ARARs for this alternative

Alternative 5A - Excavation and On-site Treatnent with
Stabilization/Solidification:

Cont ami nated soil would be excavated, treated using a
stabilization/solidification process, and placed back on-site in a

contai nnent cell. The excavated area would be backfilled with clean soil
graded to contour, and revegetated. Erosion control neasures woul d be
required during and after construction to nanage and control storm water
runof f .

Stabilization/solidification is a denonstrated treatnment process that



i nvolves the m xing of contam nated soil with specific ratios of water

bi nder material, and other additives to enhance the physical and chem ca
properties. Contami nants are bound into a solid nmatrix as a result,

i mmobi lizing contam nants. A treatability study was conducted during the
FS. However, even though PCB migration potential is mninzed, the PCBs are

still present in the waste and are not destroyed, requiring nanagenent
controls to evaluate the long-termreliability of the process. Mnagenent
controls will conply with the TSCA chenical waste landfill requirenents

under TSCA 40 C.F.R. S 761.75(b) with the exception of those nanagenent
controls which are wai ved under CERCLA S 121(d)(4). These include: the
requi renent for construction of a chemical waste landfill in certain | ow
pernmeabl e clay conditions [40 C.F.R 761.75(b)(1)], the requirenent to use a
synthetic nenbrane liner [761.75(b)(2)], the requirenment for a ground water

| eachate collection system[761.75(b)(7)], and the requirenment that the
bottom of the landfill be 50 feet above the historic high water table
[761.75(b)(3)]. No air em ssions or wastewater discharge is expected from
the process but air em ssions could occur during handling of excavated soil
Erosi on control neasures would be required during and after construction to
manage and control storm water and sedi nment runoff. See the discussion of
ARARs in Alternatives 5A, 5B and 5C, above, for those Federal and State |aws
that are applicable or relevant and appropriate to the renmedy. The present
worth cost woul d be $19, 507, 375.

Alternative 5B - Excavation and On-site Treatnent wi th KPEG Dechl ori nation:

Cont ami nated soil would be excavated and treated on-site with a reagent

m xture in a tank. Chenical reagents prepared from pol yet hyl ene glycols and
pot assi um hydr oxi de have been denonstrated to dechlorinate PCBs. The
resulting treated slurry would be separated and the treated soil would be
returned to the Site. The used chenical reagent would be recycled or

di sposed off-site by incineration in a RCRA facility if determned to be a
RCRA waste in accordance with RCRA Subtitle C, Hazardous Waste Managenent
Requirenents, 40 C.F.R Parts 262, 263 and 264. KPEG is a closed process
and no air em ssions or waste gases woul d be expected. Erosion contro
measures woul d be required during and after construction to manage and
control stormwater runoff.

A treatability study conducted during the FS indicated that this process
wi |l achieve a residual PCB concentration of 2 ppmin the treated soil
However, during the treatability study it was observed that |arge anounts of
suspended particles were present in the decanted reagent and that separation
and renoval of these suspended particles would likely require specia

mat eri al separation equi pnment and probably result in problens in process
operation which may render the process ineffective. See the discussion of
ARARs in Alternatives 5B and 5C, above, for those Federal and State | aws
that are applicable or relevant and appropriate to the renmedy. The present
worth cost of this treatnent option is $24, 424, 400.

Alternative 5C - Excavation and On-site Treatnent with Incineration:

Incineration is a well denonstrated technology for treatnent of PCBs. A
nmobi | e inci nerator would be brought to the Site and the contani nated soi
woul d be excavated and incinerated on-site to nmeet TSCA incineration
requi renents set forth at 40 CF. R S 761.70. A trial burn would be



required before inplenmenting this alternative. Incineration technology has
denonstrated greater than 99% destruction efficiency for PCBs. Wste

i ncinerator gas would require treatnment prior to discharge. Water fromthe
i ncineration process would be treated off-site in a RCRA facility if
required. Treatability studies conducted during the FS indicate that the
treated residual soil would be a RCRA characteristic was based on TCLP

anal ysis and woul d therefore, be disposed of in accordance with the RCRA
Subtitle C, Hazardous Waste Managenent Requirenents, 40 C.F.R Parts 262,
263 and 264. Residual netals and ash would be solidified to meet RCRA | and
di sposal treatnment standards and placed on-site in a secure contai nment

area. FErosion control nmeasures would be requiredduring and after
construction to manage and control stormwater. See the discussion of ARARs
in Alternatives 5A, 5B and 5C, above, for those Federal and State | aws that
are applicable or relevant and appropriate to the renmedy. The present worth
cost woul d be $29, 165, 600.

Al ternatives 6A, 6B, and 6C--Excavation, On-site Treatnent of Contani nated
Soils, and Cont ai nnent

Capital Cost: $11,236,950 to $17, 648, 230

Annual O&M Costs: $103, 600 to $138, 250

Present Worth Costs: $12,540,090 to $18, 624, 740
I mpl ementation Time frane: 12 nonths

Alternative 6 is a hybrid conbination of Alternatives 2, 3, and 4. This
alternative requires excavation and treatnent of approximtely 8,000 cubic
yards of contaminated soil with PCB concentrations exceedi ng 500 ppm and
cont ai nnent of approximately 12.5 acres (20,000 cubic yards) of contam nated
soi |l having PCB concentrations between 25 ppm and 500 ppm using a 12-inch or
greater soil cover. The soil cover would be the sanme as described in
Alternative 3, including runoff controls and adequate containnent in the
vicinity of residential properties. Soils with PCB concentrations greater
than 500 ppm woul d be excavated and treated using one of the three treatnent

alternatives evaluated in Alternative 4. Institutional controls would
prohibit Site use for residential use as described in Alternative 2.
Because these alternatives will result in contam nants renmining onsite,

CERCLA S 121(c) requires that a site review be conducted every 5 years to
monitor the effectiveness of this alternative. See the discussion of ARARs
in Alternatives 2, 3 and 4 for those Federal and State |laws that are
applicable or relevant and appropriate to the renedy.

Al ternative 6A - Excavation, Treatnment using Stabilization/Solidification,
and Cont ai nnent :

This alternative would be a conbination of Alternatives 2, 3, and 4A.
Treatment using stabilization/solidification would be inplenmented as
described in Alternative 4A. See the discussion of ARARs in Alternatives 2,
3 and 4 for those Federal and State | aws that are applicable or relevant and
appropriate to the remedy. The present worth cost is $12, 540, 090.

Alternative 6B - Excavation, Treatnment using KPEG Dechl orination, and
Cont ai nnent :

This alternative would be a conbi nation of Alternatives 2, 3, and 4B.



Treat ment using KPEG Dechl orinati on would be inplenmented as described in

Al ternative 4B. See the discussion of ARARs Sections 2, 3 and 4 for those
Federal and State laws that are applicable or relevant and appropriate to
the renmedy. The present worth cost is $15, 398, 280.

Al ternative 6C - Excavation, Treatnment using |ncineration, and Contai nment:

This alternative would be a conbination of Alternatives 2, 3, and 4C.
Treatment using incineration would be inplenented as described in
alternative 4C. See the discussion of ARARs in Alternatives 2, 3 and 4 for
those Federal and State | aws that are applicable or rel evant and appropriate
to the renedy. The present worth cost is $18, 624, 740.

Alternative 7 - Excavation and Of-site Di sposa

Capital Cost: $26, 808, 830

Annual O&M Costs: -0-

Present Wirth Costs: $26, 808, 830

I mpl ementation Time frane: 24 nonths

This alternative involves excavation of approxi mately 28,000 cubic yards of
contanminated soil with PCB concentrations exceedi ng 25 ppm and
transportation to an off-site TSCA permitted landfill for disposal
Cont anmi nated soil would be transported off-site either using rail cars or
trucks depending on the | ocation of the TSCA landfill. The estimated
present worth cost includes excavation, transportation, and landfill costs.
Prior to excavation, railroad tracks and ties would be renoved as previously
described. Any waste material or product generated during renediation
activities which is determned to be a RCRA characteristic waste will be

di sposed in accordance with RCRA Subtitle C, Hazardous Waste Managenent
Requirenents, 40 C.F.R Parts 262, 263 and 264. The excavated nateria
woul d be backfilled with clean soil, revegetated, and graded to contour.
Erosi on control neasures would be required during and after construction to
manage and control stormwater runoff. Institutional controls would prohibit
Site use for residential use as described in Alternative 2. Because this
alternative will result in contanminants remai ning onsite, CERCLA S 121(c)
requires that a Site review be conducted every 5 years to nonitor the

ef fectiveness of this alternative.

Locati on-specific ARARs include the Pennsylvania Erosion Contro

Regul ati ons, 25 PA Code SS 102.1-102.5, 102.11-102.13 and 102. 22-102. 24;
Actionspecific ARARs include: TSCA 40 CF.R S 761.20(c) relating to
distribution of PCBs in conmerce; and the Pennsylvania Air Pollution Contro
Act, 25 PA Code SS 123.1, 123.2, 123.41, 127.1; 127.1 and 127.14. There are
no chemical specific ARARs for this alternative.

ALTERNATI VES FOR RESI DENTI AL AND OTHER SO L
Alternative 1--No Action

Capital Cost: -0-

Annual O&M Costs: -0-

Present Worth Costs: -0-

| mpl ementation Time frane: -0-



The No Action alternative would involve no further excavation of soils from
residential areas and properties. There are no action-specific, chem cal -
specific, or location-specific ARARs for this alternative.

Alternative 2--Excavation and Treatnment of Residential Soils

Capital Cost: $1,196,000 to $1, 606, 755
Annual O&M Costs: -0-

Present Worth Costs: $1,196,000 to $1, 606, 755

| mpl ementation Tine frane: 6 nonths

Under this alternative, limted excavation of residential properties and
drai nage areas is proposed based on sanpling conducted during the RI/FS.
The goal of this renmediation is to achieve an average PCB concentration of 2
ppm for individual residential properties. An average PCB concentration of
2 ppmis equivalent to approxinmately a 10[-5] excess cancer risk for
resi dential exposure assuming no soil cover and is a protective,
quantifiable concentration for soil. This risk assessnent |evel satisfies
EPA' s "CGui dance on Renedi al Actions for Superfund Sites with PCB
Contami nation," US EPA, OSWER Directive: 9355.4-01, Ofice of Emergency and
Renmedi al Response Hazardous Site Control Division (0S-220), August 1990
which is a TBC for the Site;

Soil would be excavated to a depth of approximtely one foot, replaced with
clean soil, and revegetated to original conditions. The excavated soi

woul d be returned to the rail yard property and treated onsite. The exact

| ocation of excavation would be determined after discussion with property
owners. Most of the property locations are along Central Avenue. The
present worth cost of treatment is based on excavation and treatnment of
approxi mately 1000 cubic yards of soils but will vary depending on the exact
| ocations of excavation and the volume of soils excavated.

Locati on-specific ARARs include the Pennsylvania Erosion Contro

Regul ati ons, 25 PA Code SS 102.1-102.5, 102.11-102.13, and 102.22-102. 24.
Actionspecific ARARs include the Pennsylvania Air Pollution Control Act, 25
PA Code SS 123.1, 123.2, 123.41, 127.1, 127.12 and 127.14; and TSCA -

Manuf acturi ng, Processing, Distribution in Comerce, and Use of PCBs and PCB
Itenms, 40 C.F.R S 761.20(c); TSCA Disposal Requirenments, 40 CF.R S
761.60(a). There are no chenical-specific ARARs for this alternative. The
present worth cost of this alternative is $1,196,000 to $1, 606, 755.

GROUND WATER TREATMENT AND FUEL O L RECOVERY
Alternative 1--Fuel Ol Recovery and Ground Water Treatnent

Capital Cost: -0-
Annual O&M Costs: $120, 000
Present Worth Costs: $1,131,120

This remedial alternative is currently being inplenented. This alternative
i nvol ves on-site punping of ground water contaminated with fuel oil in the
vicinity of the maintenance building using three extraction wells, fuel oi
recovery, ground water treatnment using activated carbon, and di scharge of
the treated ground water on-site into the ground through an infiltration



gal l ery. The recovered fuel oil is collected and di sposed off-site in an
approved RCRA disposal facility. Spent carbon would al so be di sposed off-
site in an approved facility as required under TSCA and RCRA.

Ground water is contam nated with elevated | evels of benzene, tol uene

et hyl benzene, and xylene (BTEX) fromthe fuel oil. The MCL for benzene is 5
ug/l. Concentrations of benzene exceed the MCL under the Safe Drinking
Water Act, 42 U.S.C. SS 300(f)-300(j) and 40 C.F.R S 141.61. G ound water
remedi ation will conply with the Pennsylvania ARAR for ground water for

hazar dous substances under PA Code SS 264.90-264. 100 which requires that al
ground wat er nmust be renediated to background quality. To the extent the
EPA determ nes that background | evels are | ess stringent than MCLs or that

it is not technically practicable to renediate to background, then the
remedi ation level will comply with the MCL for benzene pronul gated under the
Federal Safe Drinking Water Act, 42 U S.C. SS 300f-300j, and 40 CF.R S
141. 61.

Periodic on-site and off-site ground water nonitoring would be provided over
the life of this project to determ ne the effectiveness of the renedia
effort. Because this action is currently ongoing, a No Action alternative
wi Il not be eval uated.

Cheni cal -specific ARARs include the Pennsyl vani a Hazardous Waste Managenent
Regul ati ons, 25 PA Code SS 264.90-264. 100, specifically SS 264.97(i), (j)
and 264.100(a)(9); the Safe Drinking Water Act 42 U. S.C. SS 300f 300j; and
40 C.F. R Part 141, S 141.61; and the Pennsylvania Safe Drinking Water Act,
35 P.S. SS 721.1-721.17, and 25 PA Code Chapter 109, specifically SS

109. 1109. 4, 109.201, and 109.202. Action-specific ARARs include RCRA
Subtitle C, Hazardous Waste Managenent Requirenents, 40 C.F.R Parts 262,
263 and 264 which govern all waste material or product generated during
renmedi ati on activities, other than PCBs, which is deternined to be a RCRA
characteristic waste; and the SDWA, 42 U S.C. S 300(d); and 40 C.F. R Part
144. Location-specific ARARs for this alternative include the Clean Streans
Law 35 P.S. SS 691.1 to 691.1001, and the National Pollution Di scharge

El i m nati on System regul ati ons, 25 PA Code 92, and the Water Quality

St andards, 25 PA Code 93.

RAI L YARD BUI LDI NGS AND STRUCTURES
Alternative 1--No Action

Capital Cost: -0-

Annual O&M Costs: $247, 200
Present Worth Costs: $471, 905

I mpl ementation Time frane: None

No action would be taken to decontani nate or otherw se address areas inside
the car shop buildings contam nated with PCBs. The 1987 worker protection
stipul ation program would continue to be inplenmented. There are no
chemical, location or action-specific ARARs for this alternative.

Al ternative 2--Contai nment or Encapsul ation

Capital Cost: $280,000



Annual O&M Costs: $10, 000
Present Worth Costs: $846, 165
I mpl ementation Time frane: 12 nonths

Epoxy resin would be applied to approximately 35,000 square feet of surface
area in the car shop buildings with PCB concentrations in excess of 10

ug/ 100 cn 2]. Approxinmately 30,000 square feet of this area involves the
concrete pits. This alternative would not generate any contani nated

wast ewater or solid waste for disposal. Proper personnel protective

equi pnment and ventilation would be required during application of the epoxy
resin. The worker protection stipulation program described under
Alternative 1 would continue to be inplenented. Action-specific ARARs

i nclude the TSCA Di sposal Requirements, 40 CCF.R S 761.60(a)(2)(iii).
There are no chenical or locationspecific ARARs for this Site.

Al ternative 3--Decontanination

Capital Cost: $260,000

Annual O&M Costs: -0-

Present Worth Costs: $731, 905

I mpl ementation Time frane: 12 nonths

This alternative would invol ve decontam nati on of approximately 35, 000
square feet of high contact surfaces in the car shop buil di ngs havi ng PCB
concentrations in excess of 10 ug/100 cn{2]. High contact surfaces are
defined as all wall surfaces up to eight feet in height above the main floor
of the building and all surfaces within the repair pits. Depending on the
type of surface, decontam nation would be acconplished by wiping with a

sol vent, applying a chem cal foam shot blasting, or similar nmethods. Both
the liquid application nmethods and nore destructive blasting technol ogy
woul d generate waste material for disposal, and the nore destructive surface
renmoval techniques would generate |arge quantities of dust and debris for

di sposal. Any blasting activity nust conport with the Pennsylvania Air

Pol lution Control Act, 25 PA Code Chapts. 123, 127; and with the TSCA

Di sposal Requirenments, 40 C.F.R 761.60. which are action-specific ARARs for
this alternative. There are no | ocation or chem cal -specific ARARs for this
alternative.

Proper personnel protective equi prment would be required during
decont anmi nati on. The worker protection stipulation program described under
Alternative 1 would continue to be inplenented.

Al ternative 4--Decontanination and Denolition

Capital Cost: $1, 000, 000

Annual O&M Costs: -0-

Present Worth Costs: $1,471, 905

I mpl ementation Time frane: 18 nonths

The buil ding woul d be decontam nated as described in alternative 3 and
denol i shed. The building nmaterials would either be disposed at an

acceptable permtted facility or recycled. Al materials with PCBs in
excess of 50 ppm woul d be separated fromthe rest of the nmaterials and
either treated on-site in or disposed off-site in a TSCA landfill. Any



bl asting or denolition activity nust conport with the Pennsylvania Air
Pol luti on Control Act, 25 PA Code Chapts. SS 123.1, 123.2, 123.41, 127.1,
127.12 and 127. 14 which are actionspecific ARARs for this renedy.

Bui l ding denolition could not begin until after closure of the rail yard.
The present worth cost is estimated at $1, 000,000 based on di sposal of
debris material as a non-PCB waste. |f the building were not decontam nated
or the debris waste were otherw se determnmined to be PCB waste, the present
worth cost of this alternative woul d be $8, 834, 750.

STREAM SEDI MENTS
Alternative 1--No Action

Capital Cost: -0-

Annual O&M Costs: $4, 200
Present Worth Costs: $39, 600

I mpl ementation Tinme frane: None

Under this alternative, no action would be taken to renedi ate contam nated
sedinments located in the streanms and tributaries within the study area. A
| ong-term envi ronnental nonitoring programwould be inplenented to assess
the effectiveness of this alternative. This alternative would not conply
with the Clean Streans Law, 35 P.S. SS 691.1 to 691.1001, the Water Quality
St andards, 25 PA Code Chapt. 92, and the National Pollution Di scharge
Regul ati ons, 25 PA Code Chapt 93. There are no | ocation or action-specific
ARARs for this alternative.

Al ternative 2--Contai nnent

Capital Cost: $800, 300

Annual O&M Costs: $5, 430

Present Worth Costs: $851, 500

| mpl ementation Tine frane: 2 nonths

Under this alternative, approximately 670 feet of stream sedi nents
cont ai ni ng PCB concentrations greater than 10 ppm woul d be covered with a
geotextile liner and rip rap to prevent erosion and direct contact. Streans
woul d be diverted tenmporarily during inplenentation of this alternative
Tenporary access roads woul d al so be required which woul d have an ecol ogi ca
i npact on the area. A long-term environnental nonitoring programwoul d be

i mpl enented to assess the effectiveness of this alternative. The

Pennsyl vani a Dam Saf ety and Encroachnents Act of 1978, P.L. 1375, as
anended, 32 P.S. SS 693.1 et seq. and the Pennsylvania Dam Safety and

Wat erway Managenent Regul ations, 25 PA Code SS 105.1 et seq. apply to stream
rel ocati on and/ or encroachnments and to wetland protection and are | ocation-
specific ARARS for this alternative. Oher |ocation-specific ARARs i nclude
25 PA Code S 269(b) (1) and (2) which describe requirenents for building a
facility within a protected river corridor

Al ternative 3--Excavation and Treatnent of Sedinments with PCB Concentrations
Exceedi ng 10 ppm and 1 ppm (Phased Approach)

Capital Cost: $860,810 to $881, 060



Annual O&M Costs: $4, 200
Present Worth Costs: $900, 400 to $920, 650
| mpl ementation Tine frane: 2 nonths

This alternative requires that contam nated sedi nents along Valley Creek and
Little Valley Creek and its tributaries be excavated and returned to the
rail yard. |In addition, the sedinment inside the fence on Holl ow Road woul d
be excavated and treated along with rail yard soils. A phased approach
woul d be inplemented under this alternative. The first phase would involve
excavation of 670 feet of stream sedinments (63 cubic yards) with PCB
concentrations exceeding 10 ppm Foll owi ng excavation, an environnenta
nmoni toring program woul d be inplemented to assess the inpact of renediation
on the levels of PCBs in sedinment, including Little Valley Creek and Vall ey
Creek. |If PCB levels do not decrease sufficiently to adequately protect
human health and the environment, then additional excavation of
approximately 6,800 feet of stream sedinents (720 cubic yards) with PCB
concentrations exceeding 1 ppmwll be inplenmented. EPA is proposing this
alternative as a phased approach to first evaluate the benefits of the
initial stream excavation before proceeding with nore extensive renediation

The Pennsyl vania Clean Streans Law, 35 P.S. SS 691.1 to 691.1001; the Water
Qual ity Standards, 25 PA Code Chapt. 93, and the National Pollution

Di scharge Elim nation Systemregul ations, 25 PA Code Chapter 92; the

Pennsyl vani a Dam Saf ety and Encroachnents Act of 1978, P.L. 1375, as
anended, 32 P.S. SS 693.1 et seq.; and the Pennsyl vania Dam Safety and

Wat erway Managenent Regul ation, 25 PA Code SS 105.1 et seq.; apply to stream
rel ocati on and/ or encroachnments, to wetland protection, and to discharges to
surface water, and are locationspecific ARARs for this alternative. The
Endangered Species Act of 1973, 16 U.S.C. S 1651 et seq., nmmy be applicable
if a determination is made that endangered species are present or will be
affected by the renedial alternative. There are no chenical-specific or
action-specific ARARs for this alternative.

Al ternative 4--Excavation and Treatnent of Sedinments with PCB Concentrations
Exceeding 1 ppm

Capital Cost: $5,701,720 to $5, 909, 220

Annual O&M Costs: -0-

Present Worth Costs: $5,701,720 to $5, 909, 220
I mpl ementation Time frane: 10 nonths

This alternative requires that appproxi mately 7500 feet (785 cubic yards) of
stream sedi nents along Valley Creek and Little Valley Creek and
itstributaries with PCB concentrations exceeding 1 ppm be excavated and
returned to the rail yard for treatnment. Sedinment inside the fence on
Hol | ow Road woul d be excavated and treated along with rail yard soils.
Initially, stream areas exceeding 10 ppm woul d be excavated and natura
deposition areas woul d be excavated on a regul ar basis over a period of five
years. Stream sedi nent nonitoring will be conducted periodically to

eval uate the effectiveness of the excavation programin achieving the 1 ppm
cl eanup standard. After a period of five years, the need for additiona
stream excavation in order to nmeet the 1 ppmcleanup standard will be

eval uated. Inplementation of this alternative nay require installation of
up to 12,000 feet of access roads based on estimates in the FS report.



During inplenmentation of the remedy, destruction and | oss of natural habitat
al ong the streamcorridor(s) would need to be considered and nini m zed where
possi bl e, using |less destructive excavation nethods such as vacuum dredgi ng
of sedinents. A restoration programwll also be required follow ng
renmedi ati on. See the discussion of ARARs in Alternative 3 above for a |ist
of those Federal and State regulations that are ARARs for this alternative.

I X. SUMVARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES

OThe renmedi al action alternatives descri bed above were eval uated using nin
evaluation criteria. The resulting strengths and weaknesses of the
alternatives were then weighed to identify the alternative providing the
best bal ance anong the nine criteria. These criteria are:
Threshold Criteria

Overall protection of human health and the environnment;

Conpliance with applicable or relevant and appropriate requirenents;
Primary Bal ancing Criteria

Reduction of toxicity, nmobility, or vol une;

| mpl ementability;

Short-term ef fecti veness;

Long-term ef fecti veness;

Cost ;
Modi fying Criteria

Conmuni ty accept ance;

St ate accept ance;
A.  Protection of Human Health and the Environnent
A primary requirenent of CERCLA is that the selected renedial action be
protective of human health and the environnent. A renedy is protective if
it elimnates, reduces, or controls current and potential risks through each
exposure pathway to acceptable levels through treatnent, engineering
controls, or institutional controls.
Based on the baseline risk assessnment conducted by EPA, the greatest human
health risk fromexposure to PCBs is dernmal contact and incidental ingestion
of PCBs. In order to neet renedial objectives, the risk associated with
exposure to PCB contaminated soil must fall within the acceptable risk range
of 10[-4] to 10[-6] for carcinogens, with 10[-6] risk considered a point of

departure.

EPA has deternmined that an environnental risk exists requiring renediation



of PCB-contam nated stream sedinments. This is based on the presence of
el evated |l evel s of PCBs in sedinments and aquatic organi sms, the known
potential for food chain exposure and bi oaccurul ati on of PCBs, and the
wei ght of evidence indicating PCB toxicity at |evels that exceed the
baseline |l evels for the Paoli study area.

Al of the technologies that utilize excavation and treatnment of

contani nated soils and sedi ments provide protection of human health and the
envi ronnent by renmpving PCB-contam nated soils and sedi ments that exceed the
ri skbased cl eanup standard and solidifying them The selected alternatives
for rail yard soil and residential soil reduce the increnental cancer risk
to approximately 10[-5] after treatnent.

Rail Yard Soils

Alternative 1 (No Action) and Alternative 2 (lnstitutional Controls) are not
protective since they would allow soil to remain at concentrations exceeding
ri sk-based cl eanup standards.

Al ternative 3 (Contai nment of Contami nated Soils) would provide |ess than
adequate protection since no treatnent woul d be used to inmobilize the
contami nants frommgrating off-site

Alternative 4 (Excavation and treatnent of soils with PCB concentrations
greater than 500 ppm) is not protective since a nmgjor portion of the
contanmi nated soil which exceeds a 10[-4] risk range is not treated or
cont ai ned.

Alternative 5 (Excavation and treatnent of soils with PCB concentrations
greater than 25 ppm) provi de adequate protection of human health because it
reduces the increnental cancer risk to approximately 10[-5] after treatnent.
EPA believes it is not technically practicable to reduce risks to the 10[- 6]
or lower risk range based on the quantity of soil to be treated, the
practical limts of detection of PCB in soil, and institutional controls
requiring that the future use of the rail yard be limted to non-residentia
use. Alternatives 3 and 6 would provide | ess than adequate protection of
human health and the environment since containment rather than treatnent is
used.

Alternative 6 (Excavation and treatnent using stabilization/solidification
of soil with PCB concentration exceeding 500 ppm and contai nment of soi
with PCB concentrations between 25 and 500 ppm) would provide linited
protection to on-site workers and would allow for the future mgration of
PCB contam nation into neighboring residential areas and into ecologically
sensitivestreans.

Alternative 7 (Excavation and off-site disposal of soils and sedinments)
woul d be protective at the Paoli Rail Yard Site but would result in
transferring risks fromone | ocation to a subsequent | ocation where the
wastes are di sposed.

Resi dential and other Soils

Alternative 1 (No Action) would not be protective since it would all ow soi



to remain in residential areas at concentrations up to 50 ppm equivalent to
a risk that exceeds the 10[-4] risk range.

Alternative 2 (Excavation and treatment of residential soils) would provide
an adequate |level of PCB protection (2 ppm average per property) to
residents, especially children.

Ground Water Treatnent and Fuel O | Recovery

The alternative for fuel oil recovery and ground water treatnent is
protective and neets the acceptable risk range for benzene (a carcinogen) by
attaining the Federal MCL concentration. This alternative provides the best
| evel of long-termprotection of human health and the environnent.

Rai | Yard Buil di ngs and Structures

Alternative 1 (No Action) would require that the 1987 worker protection
program stipul ation continue to be inplenented and woul d adequately protect
wor kers potentially exposed in the car shop and rail yard. This alternative
woul d not be protective to any future workers, or to any future yard or
bui | di ng i nhabitants or workers.

Al ternative 2 (Contai nment or Encapsul ation) would result in a short-term
remedy adequate to protect health of workers and nearby residents but
provi de no assurance that future use scenarios could maintain this |evel of
protection. In addition, future denolition of the buildings could result in
exposures to workers and to |ocal residents, and would result in higher

di sposal cost s.

Alternative 3 (Decontamination) for rail yard buildings and structures

requi res workers to wear personnel protection gear and follow hygi ene
protocol s during use of the building by SEPTA enpl oyees. Decontani nation of
the building after the rail yard maintenance activities cease will mnimze
any future risk by elimnating the nost highly contam nated surfaces in the
interior of the car shop buil ding.

Alternative 4 (Decontam nation and Demplition) would require that all rai
mai nt enance buil di ngs be decontam nated prior to denolition and di sposal
and would likely require that denolition debris be disposed off-site,
resulting in increased risk during denolition and off-site transport.

Stream Sedi nent s

Alternative 1 (No Action) would not protect humans or plant and ani nal
lifefornms indigenous to the streans and the associ ated environnent.

Alternative 2 (Contai nment) would contain the nmigration of contam nants
further downstreamin the various connecting streams. This alternative
woul d not reduce the volune of contam nants already in the stream and
associ ated runoff areas. Since it is known that significant concentrations
of PCBs exist in the stream and biomass, this alternative would not provide
adequate protection to sensitive species nor would it reduce the existing
accunul ati on of PCBs.



Al ternative 3 (Phased Approach) would be |l ess protective than alternative 4
since stream sedi ment concentrations |ess than 10 ppm woul d not be excavated
unl ess additional environmental nonitoring denmonstrated that further stream
excavation is warranted, and would not provide for periodic continued
excavation over a five year period with stream nonitoring as descri bed under
Alternative 4. Although this approach would initially mninize any inpacts
to the stream by excavation, Alternative 3 would not ensure that the cl eanup
standard of 1 ppm would be achieved in a reasonabl e period of tine.

Alternative 4 (Excavation and Treatnment of Sedinments with PCB concentrations
Exceeding 1 ppm) would provide a greater |evel of protection than
Alternative 3 and could be achieved with mininmal environnental damage as
described in the ROD. EPA believes that a cleanup standard of 1 ppmwl|I
provi de adequate protection of the environnent and that |ower cleanup
standards coul d not be achi eved wi thout significant deleterious effects to
the | ocal environment.

B. Conmpliance with Applicable or Rel evant and Appropriate Requirenents
( ARARSs)

Conpliance with ARARs addresses whether a renmedy will neet all Federal and
State environnmental |aws and/or provide the basis for a waiver from any of
these |l aws. The selected renedy will neet all ARARs as described under
Statutory Determ nations except for the TSCA chem cal waste | andfi l
requirenents, 40 C.F.R S 761.75, which are waived pursuant to the waiver
authority contai ned under CERCLA S 121(d)(4) as discussed under Statutory
Det erm nations. TSCA requirenents are potential ARARs for each renedy

i nvolving renmedi ation and landfilling of PCB contani nated wastes.

PCBs are addressed under RCRA in 40 CFR Part 268 whi ch describes the

prohi bitions on |land di sposal of various hazardous wastes. PCBs al one are
not a RCRA hazardous waste. RCRA-listed waste was not di sposed at the rai
yard and the contaminated PCB soil is not a RCRA-characteristic waste. RCRA
prohi bitions on |land di sposal of hazardous waste and RCRA cl osure

requi renents are not considered ARARs for this Site. Any waste material or
product generated during remediation activities which is determned to be a
RCRA characteristic waste will be disposed in accordance with RCRA Subtitle
C, Hazardous Waste Managenent Requirenents.

Ground water remediation will conply with the Pennsyl vani a ARAR for ground
wat er for hazardous substances under PA Code SS 264.90-264. 100 whi chrequires
that all ground water nust be remedi ated to background quality. To the
extent the EPA determ nes that background | evels are |ess stringent than
MCLs or that it is not technically practicable to renmediate to background,
then the renediation level will conply with the MCL for benzene (5ug/l)
promul gated under the Federal Safe Drinking Water Act ("SDWA"), 42 U.S.C. SS
300f-300j, and 40 C.F.R 141.61

C. Reduction of Toxicity, Mbility, or Volume Through Treat nment
Rail Yard Soils

This evaluation criteria addresses the degree to which a technol ogy or
remedi al alternative reduces toxicity, nmobility, or volume of hazardous



substances. The Superfund program as required by the NCP, uses as a
gui deline for effective treatnment the range of 90 to 99 percent reduction in
the concentration or nmobility of contami nants of concern.

Alternative 1 (No Action), Alternative 2 (institutional controls), and
Alternative 7 (excavation and off-site disposal) do not provide for
treatment to reduce toxicity, nmobility, or volume of contaninated soi

t hrough treatnment.

Alternative 3 (containment) provides no reduction of toxicity or vol une
t hrough treatnment but does reduce the nmobility of the waste through
cont ai nnent .

Alternatives 4 and 5 enploy treatnment using either the
solidification/stabilization process, the KPEG process, or incineration
Alternative 5A, the preferred alternative for excavation and treatnent of

soils and sedinents, will limt the nobility of PCBs since the physical and
chenmical characteristics of the waste will be altered through treatnent, but
will not reduce toxicity or volume. The nobility of the waste will be
limted by i mobilization using the stabilization/solidification process,
but will not achieve a toxicity reduction of 90 to 99 percent based on the
PCB concentration in the untreated soil and the solidified soil. None of
thetreatment alternatives evaluated will reduce the vol une of waste.
Treatment alternatives using incineration or the KPEG process will reduce

toxicity by destroying PCBs to varying degrees. The soil treated by
i ncineration would be expected to exhibit toxic |eaching characteristics for
certain nmetals, thereby increasing the toxicity and nobility.

Alternative 6 (treatment and containment) provides |less treatnment since only
wast es above 500 ppm PCBs are treated.

Resi dential and other Soils

Alternative 1 (No Action) requires no further excavation and treatnent of
residential soils and provides no reduction of toxicity, nobility, or volune
t hrough treatnment.

Alternative 2 will reduce the toxicity, mobility, and volune of contam nated
soil in the residential area through excavation and treatment of the soil at
the rail yard.

Ground Water Treatnent and Fuel O Recovery

Ground water treatnent would reduce the toxicity and nobility of

contami nants in ground water by treating benzene in ground water and by
recovering fuel oil

Rai | Yard Buil di ngs and Structures

Alternative 1 (No Action) would not reduce the toxicity, mobility, or volune
t hrough treatnment.

Alternative 2 (contai nment or encapsul ation) would reduce the nmobility of
the waste on a short-term basis by applying an epoxy resin to the car shop



surface, but would not reduce the toxicity or volunme of contam nated
bui | di ng surfaces.

Both Alternative 3 (decontamn nation) and Alternative 4 (decontam nation and
denolition) would reduce the toxicity, mobility, and volune of contam nated
surfaces within the car shop building using a destructi ondecontani nation
technol ogy such as a liquid solvent, chem cal foam or shot blasting.
Alternative 4 would result in the conplete renoval of decontam nated
building material fromthe rail yard but would not significantly increase

t he amount of building material decontamnm nated when conpared with

Al ternative 3.

Stream Sedi nent s

Alternative 1 (No Action) would not reduce the toxicity, mobility, or volune
t hrough treatnment.

Alternative 2 (contai nment) would reduce the mobility of contamn nated
sedi mnents caused by stream erosion but would not reduce the toxicity or
vol une of contam nants through treatnent.

Alternatives 3 and 4 enploying treatnment would reduce the toxicity,
mobility, and vol unme by excavating contam nated stream sedi nents.
Alternative 4 would ultimately result in greater reduction of contam nated
sedi nents since a 1 ppm cl eanup standard woul d be inplenmented versus a 10
ppm cl eanup standard under Alternative 3.

D. Short-Term Effectiveness

Short-term ef fectiveness involves the period of tinme needed to achieve
protection and any adverse inpacts of human health and the environnment that
may be posed during the construction and inplenentation period until cleanup
standards are achieved.

Rai |l Yard Soil

Alternative 1 (No Action) and Alternative 2 (institutional controls) could
be i npl emented i medi ately and woul d not have any adverse inpacts.

Alternative 3 (containnment) would require that a | arge anpunt of clean soi
be brought onto the rail yard and would likely result in increased truck
traffic and generation of dust during construction of the contai nment cover.
Dust suppression neasures and air nonitoring would be required. Thiswork
could be conpleted in a short tine frame of approximately 6 nonths.

Al ternatives 4, 5, and 6 would involve excavation and treatment of

contami nated soil. Sone particulate eni ssions may occur during

i mpl ement ati on. Dust suppression control measures during excavation of rai
yard soils and residential soils and air nonitoring would be required.
During construction there would be noise and truck traffic that may
tenmporarily affect local residents. Alternatives 3 and 6 which involve
cont ai nnent woul d be anticipated to have fewer short-term adverse inpacts
than Alternatives 4 and 5 which require treatnment of contamnm nated soils.



Alternative 7 would require excavation and off-site disposal involving
transportati on of contam nated materi al and woul d have nore potential for
short-term adverse inpacts than Alternatives 2, 3, 4, 5, and 6 since a

| arger popul ati on woul d be exposed to contam nated material. Alternative 7
woul d require approximately two years to inplenent.

Because the Paoli rail yard is currently an active rail yard facility and is
not expected to cease operation until June 1994, renediation of rail yard

soils can not begin until the rail yard closes. |Inplenentation of
Alternative 5 will require approximately 2 years to conplete. Alternatives
3, 4, and 6 will require 6 to 12 nonths to conplete since less soil will be

excavated and treated conpared to alternative 5.
Resi denti al and ot her Soi

Alternative 1 (No Action) could be inplenented i nmediately with no adverse
i mpact .

Alternative 2 requiring excavation of residential soil would be expected to
i nconveni ence residents. During construction there would be noise and truck
traffic that may tenporarily affect |local residents. Dust suppression
control measures during excavation and air nonitoring would be required.

Resi dential soil excavation can be inplenented within approxi mtely six
nmont hs after work begins and can be conpleted during the tine that the rai
yard is still operating.

Ground Water Treatnent and Fuel O Recovery

The fuel oil recovery and ground water treatnment programis now ongoi ng and
is expected to be a long-termrenedial action.

Rai | Yard Buil di ngs and Structures

Alternative 1 could be inplenmented i mediately with no short-term health
i mpacts.

Alternatives 2, 3, and 4 would generate dust during the process and
construction workers could be exposed to PCBs through direct contact with
dust through inhalation or incidental ingestion. Suitable personne
protection equi prent would be required along with dust suppressant controls.
Alternatives 2, 3 and 4 would not be inplenented until after renediation of
rail yard soils was conpleted to prevent further contanination of the

buil ding. Alternatives 2 and 3 would each require approximtely 12 nonths to
conplete; Alternative 4 would require 18 nonths with the additional tine
needed for building denolition

Stream Sedi nent s

Alternative 1 (No Action) could be inplenented i nmediately with no adverse
i mpact .

Alternative 2 (containnment) would require that streans be tenporarily
di verted and access roads be constructed during inplenentation of the
alternative. This would have an ecol ogical inpact on the area and result in



suspensi on of stream sedinents. This alternative would require two nonths
to inplenent.

Alternatives 3 and 4 would result in disturbance of the stream areas
excavated and surroundi ng resource areas due to suspension of sedinent and
construction of access roads. Such inpacts may include the destruction of
natural vegetation and trees, and the |oss of plant and aquatic organisns.
During inplenmentation, steps will be taken to nmininze habitat danage and
reduce the amount of road construction required by using | ess destructive
net hods of stream excavati on such as vacuum dredgi ng to the maxi mum ext ent
practicable. Any wetland areas inpacted will be restored. Alternative 4
selected in the ROD woul d be inplenmented over a 5 year period while
remedi ati on of residential soils, rail yard soils, and buil di ngs and
structures i s conpl et ed.

E. Long-Term Effectiveness and Permanence

Long-term ef fecti veness and permanence refers to the ability of a renmedy to
mai ntain reliable protection of human health and the environment over tine
once cl eanup standards have been net.

Rail Yard Soils

Alternatives 1 and 2 which do not provide treatnment, do not provide reliable
protection of human health and the environnent over tine.

Alternatives 4, 5, 6, and 7 involving excavation and treatment of rail yard

soils will be effective and permanent solutions to the risks currently posed
by PCB-contaminanted soil. Treatment using stabilization/solidification in
combi nation with | ong-term managenent controls and pl acenent of the
solidified material in a containment cell will permanently reduce risk

t hrough direct contact and exposure and prevent PCB transport through

| eaching, erosion, and runoff. The preferred alternative which innmobilizes
PCBs through solidification will provide |less |ong term pernmanence than
alternatives such as incineration, but provides a much greater degree of

| ong-term ef fecti veness and pernmanence than Alternative 3, containnment.

Resi dential and other Soils

Alternative 1 does not provide reliable protection of human health and the
envi ronnent over tinme.

Alternative 2 (excavation of PCB contam nated soil 2 ppmor greater) wll
provide a highly effective and permanent solution to the risk in the

resi dential nei ghborhood currently posed by PCB-contam nated soil

Ground Water Treatnent and Fuel O | Recovery

The preferred alternative for ground water renedi ation will prevent any

m gration of fuel oil and PCBs fromthe vicinity of the rail yard and will

require long-term ground water nonitoring.

Rai | Yard Buil di ngs and Structures



Alternatives 1 (No Action) and 2 (containment) provide |less |ongterm
protection than Alternatives 3 and 4. Decontami nation of building surfaces
is a highly effective method of treatnment for PCB renmpval. Alternative 4
woul d effectively remove all building surfaces follow ng decontamni nation.

Stream Sedi nent s

Alternative 1 would provide no long-term protection and Alternative 2
(containment) would be |less effective than stream excavati on due to the
possibility of |ong-termerosion of the contained area and increased
mai nt enance.

Alternatives 3 and 4 requiring stream excavati on would be highly effective
over the long-termin elimnating the environnental inpact from PCB
cont am nati on.

F. Inplenentability

I mpl ementability is the technical and adm nistrative feasibility of a
remedy, including the availability of goods and services needed to inplenent
t he chosen sol ution.

Rai |l Yard Soil

After the rail yard ceases operation and railroad tracks are renoved, soi
excavation and treatnent will be relatively easy to inplenent.
Stabilization/solidification is a denonstrated technology and treatability
studi es using soil fromthe Site have been conducted to evaluate the

ef fectiveness of the technology. Additional treatability studies will be
required prior to final design. Use of a nobile incinerator is |ess conmon
than use of a fixed place incinerator. A trial burn would be required to
denmonstrate this technology and the treated soil would be expected to
exhibit toxic |eaching characteristics, requiring possible additiona
treatment to render the treated soil non-toxic and reduce nobility of the
soil. The KPEG process has been denobnstrated on a | aboratory scale but has
limted field testing. Treatability tests during the FS on soils fromthe
Paoli rail yard indicated that the high cinder and ash content would cause
potential operational and mai ntenance problens with solids handling. Of-
site di sposal of contaninated soils would be dependent on the availability
of a TSCA-pernmitted landfill which are not |ocated along the east coast.
Transportation would be by rail car if possible to minimze truck traffic
and use of open roads.

Resi denti al and ot her Soi

Alternative 1 would require no excavation. Alternative 2 could be

i mpl enment ed usi ng excavation procedures sinilar to the previous soil renmpva
program conducted in 1988-1989 usi ng excavation equi pment and hand
excavation for soil removal. Erosion control neasures would be used, access
woul d be restricted to excavati on areas, and excavated areas woul d be
backfilled with clean soil and revegetated in consultation with individua
property owners. Site access to private properties will be required.

Rai | Yard Buil di ngs and Structures



Decont am nati on nmet hods proposed under Alternatives 3 and 4 for the car shop
surfaces have been denponstrated in the TSCA program

Denmolition of the car shop buildings and structures under Alternative 4
woul d not be necessary for renediation of the rail yard soils and the
bui l ding can be satisfactorily decontam nated without demplition

Denmolition would result in increasing health inpacts on construction workers
and the surrounding community and may increase the cost of the remedy by an
additional $7 mllion if the denolished building material nmust be disposed
off-site at a TSCA landfill.

Ground Water Treatnent and Fuel O | Recovery

The ability to inplenent the fuel oil recovery system has already been
denonstr at ed.

Stream Sedi nent s

Alternatives 2, 3, and 4 could be inplenmented but would require a certain
anount of construction of access roads which may be difficult in some areas
because of the steep terrain. Alternative 4 proposes to nmininize the
construction of access roads and the amount of truck traffic required by use
of vacuum dredgi ng and additional stream nonitoring and sedi nent transport
studies to neasure the effectiveness of the renediation.

G Cost

The present worth cost of each alternative, along with the capital cost and
annual operation and mai ntenance cost, is described under each alternative
under Section VIII, Description of Alternatives.

The estimted cost of all the selected alternatives is approxi mately

$28, 268,000. This figure represents the "present worth value" of all future
cost activities associated with the selected alternative. This estimate is
used for cost conparison purposes. Treatnent of additional quantities of
soi |l s and sedi nents other than what has been estimated in the ROD and FS

wi |l al so change the cost of renediation proportionately. Oher treatnent
alternatives using either the KPEG process or incineration have higher fixed
costs, while contai nnent options have | ower fixed costs. H State

Accept ance

The Commonweal t h of Pennsyl vani a concurs with the sel ected renedy.
I. Conmunity Acceptance

Community acceptance is assessed in the attached Responsiveness Summary.
Several nmenbers of the |local comunity requested that the car shop buil ding
be denolished. Oher comentors requested that nore stringent cleanup
standards be set. EPA received a nunmber of comrents requesting that the
envi ronnental inpact of the streamrenedi ation be further considered when
sel ecting the cleanup alternative for stream sedi ments. The PRPs did not
concur with the renedy sel ection.



X.  SELECTED REMEDY: DESCRI PTI ON AND PERFORMANCE STANDARD(S) FOR EACH
COVPONENT OF THE REMEDY

EPA has selected the following renedies for the Paoli Rail Yard Site:

Rail Yard Soils: The selected alternative is Alternative 5A. This
alternative requires excavation and on-site treatnent of contam nated soils
using stabilization/solidification for soils with PCB concentrations
exceedi ng 25 ppm and deed restrictions. After treatment, the solidified
mat eri al woul d be placed back on-site in a containnent cell

Ground water Treatnent and Fuel O Recovery: The selected alternative is
Alternative 1. This alternative requires continued inplenmentation of the
fuel oil recovery and ground water treatnent program and ground water
noni t ori ng.

Rai|l Yard Buildings and Structures: The selected alternative is Alternative
3, decontam nation of surfaces having PCB concentrations in excess of 10

ug/ 100 cni 2] .

Resi dential and Other Soils: The selected alternative is Alternative 2,
excavation of residential soils to achieve an average PCB concentration of 2
ppm per i ndividual property.

Stream Sedi nents: The selected alternative is Alternative 4, excavation of
stream sedi nents exceeding 1 ppm

The performance standard(s) for each selected alternative will be described
bel ow.

Per f or mance St andards

Rai|l Yard Soi l

A.  Performance Standards

The sel ected renedial action shall require excavation and on-site treatnent

of rail yard soils with PCB concentrations of 25 ng/kg or greater using a
stabilization/solidification process. This would require excavation and

treatment of approximately 28,000 cubic yards of contam nated soil |ocated
over approximately 15 acres of the rail yard property, primarily in the
vicinity of the existing rail tracks. This renedial action shall include

treatment of approxi mately 3000 cubic yards of soil fromthe previous
residential soil renpval program now |located on the rail yard property in a
i ned contai nnent cell

In order to evaluate the effectiveness of the stabilization and
solidification process, the follow ng physical and chenical tests of treated
solidified soil shall be established as Performance Standards. Performance
standards shall be denonstrated in the |aboratory and in field testing
during construction.

-The Toxicity Characteristic Leaching Procedure (TCLP) test for PCBs shal
be 4 ppb or Iess.



-The 28-day unconfined conpressive strength shall be greater than 100 ps
(ASTM Met hod D2166 or equival ent).

-The triaxial pernmeability shall be less than 1 x 10[-7] cm sec (USACE

Met hod 1110-2-1906 or equivalent). All contam nated soil which has been
treated using the stabilization/solidification process shall be placed on
rail yard property in a dedicated containment cell (or cells). The location
of the cell (or cells) shall be determ ned during renedial design. The
contai nnent cell(s) shall be constructed to include a nonitoring system
capabl e of detecting | eakage fromthe cell(s). G ound water nonitoring for
PCBs, metals, volatile organic conmpounds, and seni-vol atile organic
conmpounds shall be conducted on a quarterly basis for the first two years of
operation and sem -annually thereafter with approval of EPA in consultation
wi th Pennsylvania DER. Routine maintenance and inspection of the cell(s)
shal |l be perforned.

The contai nnment cell(s) shall be designed with a final inperneable cap
designed to: (1) provide a hydraulic barrier with a hydraulic conductivity
of 10[-7] cm sec or less; (2) provide long-term mnimzation of mgration of
liquid through the containnment cell; (3) mnimze erosion or abrasion of the
cover, and (4) prevent freezing and thawi ng effects of the solidified
material (This inpernmeable cap is not a RCRA cap and there are no RCRA ARARs
that are applicable, relevant or appropriate).

Excavat ed areas of contam nated soil shall be backfilled with clean soil
graded to contour, and revegetated. Routine naintenance and i nspection of
the excavated area shall be perforned.

Air nonitoring shall be required during excavation of rail yard and
residential soils and operation of the stabilization and solidification
process to determine if there are emi ssions of PCBs adsorbed to particul ates
or if PCBs or other organics are otherw se volatilized. Dust suppression
nmeasures such as application of water or foam sprays shall be required, and
additional nmitigative neasures in addition to dust suppression neasures
shall be taken if necessary to neet State and Federal air pollution

requi renents.

Because the renediation is scheduled to be conducted in conjunctionwth
cessation of rail yard operation, all rail track and railroad ties in the
vicinity of the excavated soil, along with the railroad tie pile in the
vicinity of the turnaround track, shall be rempoved, decontam nated, and
either reused, transferred to a scrap netal dealer, or otherw se di sposed
offsite. Oher rail yard debris would be disposed in a simlar manner. Al
of f-site disposal shall be done in conpliance with Federal and State ARARs.

Because the selected renedy will result in contaninants remai ning on-site,
5-year site reviews under Section 121(c) of CERCLA will be required to
nmonitor the effectiveness of the remedy.

B. Erosion and Sedi nentation Controls

A stormwater collection system consisting of three catch basins, diversion
controls, and filter fabric has been constructed to manage and control storm



wat er runoff and erosion fromthe rail yard. The performance standard for
this systemshall be that it: (1) effectively collect and control at |east
the water volune resulting froma 24-hour, 25-year storm and prevent or
effectively minimze erosion fromthe rail yard property, both prior to,
during, and after construction; and (2) be inspected and maintai ned on a
regul ar basis (at |east sem -annually).

In order to maintain the integrity and effectiveness of this system an
erosi on and sedi nentation control plan shall be subnmitted as part of the
remedi al design to evaluate the effectiveness of the existing system and
make recomendations for any changes in the system based on construction
activities and closure of the rail yard. This plan shall evaluate the

ef fectiveness of the present Site erosion and sedinmentation controls to

i ncl ude sanpling of surface runoff to provide a base line fromwhich future
erosion and sedi mentation control measures shall be deternined.

C. Deed Restrictions

As soon as practicable, restrictions shall be placed in the deed to the
rail yard to prohibit: (1) use of the property for residential or
agricultural purposes; and (2) the use of on-site ground water for domestic
purposes, including drinking water. The continuing need for these
restrictions will be re-evaluated during the 5-year site revi ews under
Section 121(c) of CERCLA.

D. Additional Treatability Studies

During the FS, treatability studies were conducted on the solidified rai
yard soil to evaluate the PCB | eaching characteristics and structura
integrity of the solidified material. Additional testing nethods are
avail abl e that provide a variety of additional information on nobility and
| eaching characteristics of PCBs depending on the specific test.

An expanded treatability study shall be conducted as soon as practicable to
further assess the stability and physical characteristics of the
stabilization/solidification process and to denobnstrate the predicted

ef fectiveness of the stabilization/solidification process. The recomended
tests shall include, but not be limted to, (1) the American Nucl ear Society
Leach Test Method ANS-16.1 conducted for a 90-day period (2) TCLP analysis
on the intact solidified material (3) additional |eaching test(s) on
solidified sanples subjected to test procedures to sinmulate long term

weat hering such as freeze-thaw, conpression, etc., and (4) evaluation of
chemni cal / physi cal properties such as tenperature and pH on the
solidification process.

E. Fuel OI Soils

An estimated 14,000 cubic yards of subsurface soils contam nated with PCBs
and fuel oil at depths of 20 feet or nore are located in the vicinity of the
car shop building. PCB concentrations range from1l ppmto 500 ppm with
approximately 100 cubic yards containing PCBs at concentrations greater than
500 ppm This area is now covered with an inperneabl e asphalt coverand will
be renedi ated by a ground water treatnment and fuel oil recovery system as
described in the ROD



EPA is not requiring that the subsurface fuel oil soils be excavated and
treated. The asphalt cover shall remain intact and the ground water
treatment and fuel oil recovery systemshall be effectively operated to

achi eve ground water cleanup standards required in the ROD. |If the punp and
treat systemis determned to be ineffective in recovering fuel oil and
remedi ati ng the contani nated ground water plunme, then EPA night deterni ne
that the contanminated soil with PCB concentrations equal to or exceeding 25
ppm shal |l be excavated. |f such a decision is nade, EPA will anmend the ROD
or issue an Explanation of Significant Differences in accordance with the
Nat i onal Contingency Pl an.

Rai | Yard Buil di ngs and Structures

Decont am nati on of approximtely 35,000 square feet of rail yard car shop
bui l di ngs and structures shall be required follow ng conpletion of rail yard
construction activities. The performance standard shall require
decont anmi nation of high contact surface areas that exceed a PCB
concentration of 10 ug/100 cni2] based on a standard w pe test sanpling
procedure. Depending on the type of surface material, decontam nation shal
be acconplished by wiping with a solvent, applying a chemi cal foam shot

bl asting, or equival ent nmethods. Proper personnel protective equi pnent
shall be required during decontamination. Any liquids, dust, or debris
generated during decontam nation shall be collected for disposal
Decont am nati on procedures shall be conducted in accordance with the Federa
and State regul ations.

SEPTA has inplemented a worker protection programin accordance with a
Stipulation filed July 13, 1987 between SEPTA and the United States of
America. The performance standard for this ROD shall require that this
Stipulation continue to be inplenented.

Ground Water Treatnent and Fuel O Recovery

Ground water in the vicinity of the car shop building is contam nated with
fuel oil and el evated | evels of benzene, toluene, ethylbenzene, and xyl ene
(BTEX) fromthe fuel oil. The preferred renedial alternative is currently
bei ng i npl enented. This alternative shall require recovery of on-site
ground water in the vicinity of the car shop contam nated with fuel oil
ground water treatnent using filtration and activated carbon, and di scharge
of the treated ground water on-site through a subsurface infiltration

gal lery. The recovered fuel oil shall be disposed off-site at an EPA
approved di sposal facility.

A. Performance Standards for G ound Water

The ground water treatnent system and fuel oil recovery system shal

continue to be operated throughout the area of fuel o0il contami nation on a
conti nuous basis to (1) renove fuel oil to the maxi num extent practicable,
and (2) achieve the MCL for benzene or the background concentration for
benzene, whichever is nore stringent. EPA shall determ ne the background
concentration for benzene based on data obtai ned using procedures for ground
water nonitoring outlined in 25 PA Code S 264.97. |In the event that benzene
is not detected in sanples taken for the establishment of a background
concentration, the detection limt for the nethod of analysis utilized with



respect to benzene shall constitute the "background" concentration of the
cont ani nant .

The renedi ation goal to achi eve a background concentrati on of benzene is
based on achi eving the Pennsyl vani a ARAR under 25 PA Code SS 264.90264. 100
whi ch requires aquifer renediation of contami nants of concern to background
| evel s. The MCL for benzene established under the Federal Safe Drinking
Water Act (the Federal ARAR) is 5 ug/l. The MCL for benzene is set forth at
40 C.F.R S 141.61. The detection limt for benzene is 0.2 ug/| based on

nmet hod 601/602 found at 40 C.F. R Part 136.

I f EPA deternmines that inplenmentation of the selected renmedy denobnstrates
that it will be technically inpracticable to achieve and maintain the
performance standards throughout the entire area of ground water
cont anmi nation, chem cal -specific ARARs may be waived for those portions of
the aquifer for which EPA determines that it is technically inpracticable to
achi eve further contam nant reduction.

Achi eving the concentrati on ARAR for ground water shall nean that ARAR

| evel s for benzene have been attai ned throughout the area of attainnent and
remain at the required levels for twelve consecutive quarters. |If it
beconmes apparent to EPA during inplenentation or operation of the ground
wat er extraction systemthat contam nant | evels have ceased to decline and
are remai ning constant at |evels higher than the Performance Standards over
some portion of the contam nated area, then EPA will determ ne the need for
addi ti onal response.

All extracted ground water shall be treated to levels which shall pernit
subsurface discharge on-site in conpliance with Federal and State
regul ati ons as discussed in the groundwater alternatives. Recovered fue
oil and spent carbon fromthe ground water treatnment system shall be

di sposed off-site in accordance with Federal and State regul ati ons.

EPA has eval uated the potential for PCBs |eaching into ground water at the
PCB cl eanup standard concentration in soil remaining after conpletion of the
remedi ati on. The | eaching potential of PCBs at varying concentrations and
using different cap designs has been evaluated in the EPA "Cui dance or
Renmedi al Actions for Superfund Sites with PCB Contam nation," OSVER
Directive No. 9355.4-01, August, 1990. A transport nodel for PCBs was used
at Paoli since PCBs are the primary contam nant of concern. The transport
nodel predicts that for a PCB concentration of 20 ppmin the soil, the

maxi mum concentrations in the ground water will be 0.116 ug/l (ppb) for an

i npernmeabl e cap with pernmeability of 10[-7] cm sec (similar to Paoli design)
occurring after 1645 years. This analysis indicates there is no potentia
threat to ground water especially in |ight of the high clay content of the
native soils.

B. Long-Term Ground Water Monitoring

A long-term ground water nonitoring programshall be inplenented to eval uate
the effectiveness of the ground water punping and treatment system and fue
oil recovery system Mnitoring wells installed in the area of fuel oi
contamination shall be sanpled until such tinme as EPA determ nes that the
Performance Standard has been achieved to the extent technically practicable



t hroughout the entire area of contanmination. Sanpling shall be conducted on
a quarterly basis and shall include, as a mnimum BTEX conpounds, tota

pet rol eum hydrocar bons, and PCBs. The PCB concentration in recovered fue
oil shall be sanpled on a sem -annual basis. |f ground water nonitoring

i ndicates the presence of PCBs for two consecutive quarters, EPA will

consi der appropriate responses.

Sanpling of residential wells was not included in the R, as npbst residences
in the study area are supplied by public water having a source outside of
the study area. Private residences along Holl ow Road have been identified
that continue to use wells for water supply. As part of the long-term
ground water nonitoring program sanpling of each well shall be conducted on
an annual basis and shall include, as a mnimm PCBs, volatile organic
conmponds, and sem vol atile organi c conpounds. |If any ground water
nmonitoring event indicates the presence of contaninants that exceed a fina
or proposed MCL, then the well shall be resanpled i nmedi ately, and EPA shal
consi der appropriate responses.

Resi denti al Soils

Cl eanup standards for residential soil shall be acconplished byexcavating
soil fromindividual private properties adjacent to the rail yard in order
to achi eve an average PCB concentration of 2 ppm per individual property.

The depth of excavation shall be a mninumof 12 inches. Excavated soi

will be returned to rail yard property and treated using the stabilization
and solidification process. The entire area of excavation shall be
backfilled with clean soil, graded, revegetated, and restored to its

original condition.

During the conduct of the RI, conposite and grab sanples were collected from
i ndi vi dual properties to determ ne the extent of contami nation. Conposite
sanples were primarily used to define areas of contam nation in residentia
yards.

Where a conposite property sanple collected during the Rl indicates a PCB
concentration of greater than 2 ppm either (1) the entire area sanpled
(i.e., entire front yard, flower garden, play area, etc.) shall be excavated
or (2) or a representative nunber of discrete grab sanples shall be

coll ected to define areas of excavati on.

Di screte surface soil sanpling shall be required to verify if the cleanup
standard of 2 ppm has been achi eved. The cleanup standard of 2 ppm shall be
achieved if, after excavation and backfilling, verification sanpling using a
representative nunber of discrete grab sanples fromboth excavated and non-
di sturbed areas indicates that the average value of the sanples is 2 ppm or
|l ess. Surface soil sanples shall be collected fromapproximtely the top 1
inch of soil.

Stream Sedi nent s

The selected alternative shall require a cleanup standard of 1 ppm PCBs for
stream sedi nents and stream banks al ong North Valley Creek, Hollow Creek
and Cedar Hollow Creek (all tributaries to Little Valley Creek) and Little
Val l ey and Vall ey Creeks. Contamni nated sedinment shall be returned to



therail yard and treated using the stabilization/solidification process.

The Commonweal t h of Pennsyl vani a and Federal governnental agencies believe
that the concentration and | ocation of PCB contam nated stream sedi ments as
identified in the RI/RA and FS reports nmay change over tine due to sedi nent
transport and other factors. Additional baseline stream corridor sanpling
for PCBs shall be required prior to inplenentation of the renedy to better
define areas to be renediated. Historical hydrographs and sedi nent
transport studies shall be devel oped on an ongoi ng basis to neasure the

ef fectiveness of the interimrenediation. Specific sanpling |ocations shal
be determ ned during renedi al design.

Limted excavation of stream sedi ments and stream banks shall begin as soon
as practicable follow ng i ssuance of the ROD using the follow ng approach
Stream areas exceeding 10 ppm shall be excavated as soon as practicable and
nat ural deposition areas shall be identified and excavated on a regul ar
basis as a neans of inplenenting the remedy and achieving the 1 ppm cl eanup
standard. The exact l|ocation of natural deposition areas and areas
exceeding 10 ppm shall be determ ned during renedial design. These areas of
nat ural deposition shall be nonitored periodically for PCB | evel s and

cl eaned on a sem -annual basis or nore frequently based on the stream
monitoring results, rainfall events, and prediction of sedinent deposition.
The excavation of stream areas and periodic renoval of sedinment from natura
deposition areas shall be designed to minimnze environnmental damage and
utilize, to the maxi mum extent practicable, excavation nethods such as
vacuum dr edgi ng or other alternative excavation nethods.

After a period of five years followi ng start of construction and, upon
approval by EPA in consultation with the Comonweal th of Pennsyl vani a,
stream segnents exceeding the 1 ppm cl eanup standard shall be considered for
excavation. The determ nati on whether excavation shall be required will be
based on a review of PCB nonitoring data, the expected environnmental inpact
of excavation, determ nation of the efficiency of the natural stream
deposition areas, and other site related factors such as sedi nent transport
of PCBs.

| npl ement ation of the remedy may result in unavoi dable inpacts and

di sturbance of the strean(s) and surroundi ng resource areas due to stream
sedi nent excavation and construction of access roads. Such inpacts may

i nclude the destruction of natural vegetation and trees, and the | oss of

pl ant and aquatic organisnms. Inpacts to the stream(s) and surroundi ng area
shall be mitigated as described bel ow.

During inplenmentation of the remedy, steps shall be taken to mininize the
destruction, |oss, and degradation of natural habitat and to mninim ze
habitat alterations in the stream channels and riparian zones. A
restoration programw |l be inplemented upon conpletion of the renedial
activities in areas adversely inpacted by the renedial action and ancillary
activities. In particular, a less destructive nmethod of stream excavation
such as vacuum dredgi ng shall be considered to the maxi mum extent
practicable. Any wetland areas inpacted by sedi ment renoval and/or

associ ated activities shall be restored and/or enhanced, to the maxi mum
extent practicable.



The restoration program shall be devel oped in detail during renedial design
of the selected renedy. This programshall identify the factors which are
key to a successful restoration program Factors shall include, but are not
limted to, replacing and regradi ng soils and vegetative re-establishnent.
The restoration program shall include nonitoring requirenents to deternine
the success of the restoration. Periodic maintenance (i.e. planting) may

al so be necessary to ensure final restoration.

The need for continuing stream sedi nent nonitoring and additional stream
corridor restoration will be evaluated during the 5-year site revi ews under
Section 121(c) of CERCLA to nonitor the effectiveness of the renedy.

XI.  STATUTORY DETERM NATI ONS

EPA' s primary responsibility at Superfund sites is to select renedial
actions that are protective of human health and the environnment. Section
121 of CERCLA also requires that the selected renedial action conply with
ARARs, be cost-effective, and utilize permanent treatnent technol ogies to
t he maxi mum extent practicable. The follow ng sections discuss how the
sel ected renedi es neet these statutory requirenents.

A. Protection of Human Heal th and Environnment

Based on the baseline risk assessnment conducted by EPA, the principal threat
within the study area is PCBs. PCBs were detected in Rail Yard soil
bui |l di ngs, structures, residential soils, stream sedinents, and fish.

Ground water sanpling results for PCBs were reported as |aboratory val ues
less than the reliable detection limt but possibly greater than zero.

These val ues are below the quantification limt which is the | owest |evel at
whi ch a chem cal can be accurately quantified. PCBs were reported bel ow the
| evel of quantification in wells containing fuel oil, probably due to cross
contam nation with the fuel oil which is known to nobilize PCBs. Lack of
quantifiable presence of PCBs in ground water plus the |ikelihood of
removing fuel oil that may nobilize PCBs should effectively protect ground
wat er fromincreased PCB contam nation. Fuel oil which previously |eaked
into the ground on-site has resulted in elevated | evels of BTEX conmpounds on
-site. Benzene has been detected at concentration in ground water that
exceeds the MCL concentrati on.

The sel ected renedies are protective of human health and the environnent for
the five study areas described in the ROD. The source control renedies for
Rail Yard soils and residential soils requiring excavation and
treatmentusing stabilization and solidification will prevent exposure to
PCBs through inhal ation, ingestion, and dermal contact. A risk |level of
approximately 10[-5] for PCBs will be obtained for residential soils and
rail yard soils. The solidification/ stabilization process for both rai
yard and residential soils will be conducted in accordance with the
following: the Toxic Substances Control Act (TSCA) of 1976, Subpart B -
Manuf acturi ng, Processing, Distribution in Comrerce, and Use of PCBs and PCB
Itenms, 40 C.F.R S 761.20(c); TSCA Disposal Requirenments, 40 CF.R S
761.60(a)(2)(iii); TSCA Chemi cal Waste Landfill, 40 CF. R S 761.75, with
the exception of those managenent controls which are wai ved under CERCLA S
121(d) (4); the Pennsylvania Erosion Control Regul ations, 25 PA Code SS 102.1
-102.5, 102.11-102.13, 102.22- 102.24; and the Pennsylvania Air Pollution



Control Act, 25 PA Code SS 123.1, 123.2, 123.41, 127.1, 127.12 and 127. 14.

The ground water treatnent and fuel oil extraction program shall reduce

| evel s of benzene in the ground water to the MCL level of 5 ug/l as required
by the Safe Drinking Water Act, 42 U.S.C. SS 300(f) - 300(j) and 40 CF.R S
141. 61 or the background concentrations of benzene (the Pennsyl vani a ARAR
under 25 PA Code SS 264.90-262.100), 264.97(i), (j) and 264.100(a)(9)),

whi chever is nmore stringent, and shall protect human health and the

envi ronnent by treating benzene and by renoving fuel oil to prevent
nmobi | i zation of PCBs into the ground water. To the extent that the MCLs are
the ARAR, conpliance with requirenents set forth at 25 PA Code Chapter 109,
specifically SS 109. 1-109.4 and 109. 202 pronul gated pursuant to the

Pennsyl vani a Safe Drinking Water Act, (35 P.S. SS 721.721.17), shall be
required.

Rai |l yard building and structures will be decontam nated to attain ARARs the
extent necessary to neet the TSCA di sposal requirenments at 40 CF.R S
761. 60.

Excavation of stream sedinents will reduce aquatic toxicity

andbi oconcentrati on of PCBs through exposure to contani nated sedi ment or

t hrough consunpti on of aquatic organisns. Environnental damage whi ch may
occur during stream sedi nent excavation will be mitigated through a
restoration program Al streamrenediation will be conducted in accordance
with the following to the extent applicable or relevant and appropriate:

the Fish and Wldlife Coordination Act, 16 U S.C. SS 661 et seq.; the
Endangered Species Act of 1973, 16 U.S.C. SS 651 et seq.; the Pennsylvania
Erosi on Control Regul ations, 25 PA Code SS 102.1 -102.5, 102.11-102.13,

102. 22- 102.24; the Pennsylvania Dam Safety and Encroachnments Act of 1978,
P.L. 1375, as anended, 32 P.S. SS 693.1 et seq. and the Pennsylvani a Dam

Saf ety and Wat erway Managenent Regul ations, 25 PA Code SS 105.104, 105. 106,
105. 111, 105.121; the Pennsylvania Clean Streans Law, 35 P.S. SS 691.1 to
691. 1001 and the National Pollution Discharge Elinination System 25 PA Code
92 and the Pennsylvania Water Quality Standards, 25 PA Code 93.

I mpl ement ation of the selected alternative will not pose any unacceptabl e
short-termrisks or cross-nedia inpacts to the Site or the comunity.

B. Attai nment of Applicable or Rel evant and Appropriate Requirenments of
Envi ronment al Laws

EPA is invoking a waiver under CERCLA S 121(d)(4) for certain landfil
requirenents as required by TSCA, 40 C.F.R S 761.75 and as previously

di scussed under the Description of Alternatives. All other ARARs will be
nmet by the sel ected renedy.

A requi renment under environnental |aws may either be "applicable" or

"rel evant and appropriate" but not both. Therefore, ARARs are identified
based on a two part analysis. First, a determnation is nade as to whether
or not a requirenent is applicable; then, if it is not applicable, a
determ nation is nmade whether it is neverthel ess both relevant and

appropri ate.

Applicable requirements are those cl eanup standards, standards of control



and ot her substantive environnmental protection requirenments, criteria, or
limtations pronul gated under federal or state |law that specifically address
a hazardous substance, pollutant, contam nant, renedial action, |ocation, or
ot her circunstance at a CERCLA site.

Rel evant and appropriate requirenents are those cl eanup standards of contro
and ot her substantive environmental protection requirenments, criteria, or
other limtations promul gated under federal or state |aw that, while not
"applicable" to a hazardous substance, pollutant, contam nant, renedia
action, location or other circunstance at a CERCLA site, address probl ens or
situations sufficiently simlar to those encountered at the CERCLA site,
that their use is well suited to the particular site.

To Be Considered Material. (TBCs) are non-pronul gated advi sories or

gui dance issued by federal or state governnments that are not |egally binding
and do not have the stature of ARARs. However, in many circunstances, TBCs
can be considered along with ARARs as part of the risk assessnment and nay be
used in determ ning the necessary |evel of cleanup or protection to human
health or the environment.

There are three types of ARARs considered in the FS. These three types are
chemnical -specific, action-specific, and | ocation-specific ARARs.

1. Chem cal Specific ARARs

Chemical specific ARARs are health or risk based nunerical val ues, which
when applied to Site specific conditions, result in the establishnent of
nuneri cal val ues whi ch desi gnate the anopunt of concentration of a chemnica
that may be acceptable in the media of interest. The follow ng are
cheni cal speci fic ARARs for the Site:

Safe Drinking Water Act 42 U.S.C. SS 300f - 300j; and 40 C.F.R Part
141. 61 pertaining to maxi mnum contam nant |evels for groundwater

Pennsyl vani a Hazardous Waste Management Regul ations, 25 PA Code
SS 264.90-264. 100, specifically SS 264.97(i), (j) and 264.100(a)(9)
pertaining to renedi ati on of groundwater to background;

Pennsyl vani a Safe Drinking Water Act, 35 P.S. SS 721.721.17; and 25 PA
Code Chapter 109, SS 109.1-109.4 and SS 109.201, 109.202 pertaining to
maxi mum cont am nant |evels for drinking water supplies;

The sel ected renedy shall be designed to achieve conpliance with the

chemical specific ARARs related to groundwater at the Site. The Safe
Drinking Water Act specifies MCLs for drinking water at public water

supplies. The MCL for benzene is 5 ug/l.

The Commonweal t h of Pennsyl vani a standards specify that all ground water
cont ai ni ng hazardous substances nust be renediated to "background" quality
pursuant to 25 PA Code 264.90-264.100, and in particular, 25 PA Code
264.97(i), (j), and 264.100(a)(9). The Commonweal th of Pennsyl vania al so
mai ntai ns that the requirenment to renediate to background is found in other
| egal authorities. The background | evel shall be attained as set forth under
the description of the selected renedial alternative unless EPA determ nes



that attaining such level is technically inpracticable, or such |level is
ot herwi se wai ved under CERCLA S 121(d)(4).

2. Action-Specific ARARs

Action specific ARARs are technol ogy or activity-based requirenents or
limtations on actions taken with respect to hazardous wastes. Any RCRA
hazar dous waste generated on-site and transported off-site for treatnent,
storage or disposal should be managed pursuant to RCRA Subtitle C, 40 C. F. R
Parts 262, Standards Applicable to Generators of Hazardous Waste, 263,

St andards Applicable to Transporters of Hazardous Waste, and 264,
Regul ati onsand Standards for Owmers and Operators of Hazardous Waste
Treatment, Storage and Di sposal Facilities and the Departnent of
Transportation Rules for Hazardous Materials Transport, 49 C.F.R Parts 107
and 171-179.

The following are action-specific ARARs for the Site. These ARARs woul d be
applicable for recovered fuel oil and any other RCRA characteristic waste
generated during the renedial action

RCRA Land Di sposal Restrictions, 40 CF.R Part 268, Subpart D

The Toxi c Substances Control Act (TSCA) of 1976, 15 U.S.C. SS 2601 to
2671, and regul ati ons thereunder at Subpart B Manufacturing,
Processing, Distribution in Comrerce, and Use of PCBs and PCB I|tens,
40 C.F.R S 761.20(c);

TSCA Di sposal Requirenments, 40 CF.R S 761.60(a)(2)(iii);
TSCA Incineration, 40 CF. R S 761.70;
TSCA Chem cal Waste Landfill, 40 C.F. R S 761.75;

The Pennsylvania Air Pollution Control Act, 25 PA Code SS 123.1,
123.2, 123.41, 127.1; 127.12; and 127.14 pertaining to fugitive dust
and particul ate emm ssions during renediation;

Occupational Health and Safety Act, 29 C.F.R Parts 1904, 1910, and
1926, 29 U.S.C. SS 653-657, pertaining to worker protection during
renmedi ati on;

Safe Drinking Water Act, 42 U S.C. S 300h(d), [SDWA S 1421]; and 40
CFR Part 144 pertaining to underground injection of fluids.

The sel ected renedy shall be designed to achieve conpliance with the
action-specific ARARs related to soils at the Site.

The Occupational Health and Safety ACT (OSHA), 29 C.F.R Parts 1904, 1910,
and 1926, provides occupational safety and health requirenents forworkers

involved in field construction or operation and mai ntenance activities and
is applicable to the sel ected renedy.

Pennsyl vani a Solid Waste Di sposal Regul ations, 25 PA Code SS 260264 are
rel evant and appropriate to any hazardous waste generated on-site and



transported off-site for treatment, storage, or disposal and for design and
operation of the on-site containnent cell

The Toxi c Substances Control Act (TSCA) of 1976, 15 U.S.C. SS 2601 to 2671
establishes regulations at 40 CF. R Part 761 for disposal and storage of
PCB- contam nated naterials. TSCA is applicable to renediation of PCB
cont anmi nat ed waste where di sposal of material contanminated with PCBs at
concentrations of 50 ppmor greater occurred after February 17, 1978. TSCA
requi renents are consi dered rel evant and appropriate regardl ess of the date
of disposal. Any PCB contam nated material taken off-site during
remedi ati on nmust neet applicable TSCA di sposal requirenents.

The PCB Di sposal Requirenments pronul gated under TSCA are ARARs for rail yard
soi |l because the selected remedy involves treatnment and di sposal of soils
contanminated with PCBs in excess of 50 ppm Under TSCA, soils contam nated
with PCBs nmay be disposed of in an incinerator, chemical waste landfill, or
may be di sposed of by an alternate method which is a destruction technol ogy
t hat achi eves an equival ent | evel of performance to incineration [40 C.F.R
S 761.60(a)(4) and 761.60(e)].

The Regi onal Administrator is exercising the waiver authority of CERCLA

S 121(d)(4), 42 U.S.C. S 9621(d)(4), and the National Contingency Plan
(NCP), S 300.430(f)(1)(ii)(C, and is waiving certain requirements of the
TSCA chem cal waste landfill. The Regi onal Adm nistrator hereby deterni nes
that, for the follow ng reasons, the requirenents of 40 CF. R 761.75
(b)(1), (2), (3) and (7) are not necessary to protect human health or the
environnent fronPCBs, and that the recomrended alternative will attain a
standard of performance that is equivalent to that required under TSCA
standards and regul ati ons. These ARARs are waived for the follow ng reasons.
In this case, placenent of treated solidified soil in a containment cel
with inperneable cap to minimze infiltration, ground water nmonitoring in
the imediate vicinity of the containnent cell [(40 CF. R S 761.75(b)(6)],
and conpliance with perfornmance standards and other ARARS in the ROD wil |
satisfy the requirenments of a chem cal waste landfill, thereby allow ng for
a CERCLA S 121(d)(4) waiver.

The requirenment for a synthetic menbrane |iner and | eachate collection
systemis waived because there is no hydraulic connection between the
solidified nmass and the ground water or surface water, and because the
performance standard for the solidified treated soil will require a
hydraul i c conductivity of 10[-7] cml sec, equivalent to that required by a
synthetic nenbrane liner, and will mnimze | eaching of PCBs fromthe
solidified material. The water table is 35 to 50 feet below the ground
surface, and infiltration of PCBs to the ground water will be prevented by
bi nding the PCBs in a solidified mass, and by inplenenting a ground water
nmonitoring programon a long-termbasis to detect any |eaching of PCBs. The
| ack of quantifiable Ievels of PCBs in ground water plus the |ikelihood of
removing the fuel oil that may nobilize PCBs should effectively protect
ground water fromincreased PCB contam nation

The hydrologic requirenment that the landfill must be fifty feet above the
hi storic high water table is waived because it is extrenely unlikely that
the solidified soils will ever cone in contact with the ground water since

the ground water is 35 to 50 feet below the ground surface and the



pernmeability of the natural soil is in the range of 10[-5] to 10[-6] cm sec
as reported in the FS. The rail yard is not within a 100-year flood pl ain.

In addition, with regard to fuel oil contam nated soil, the area iscontained
with an asphalt cover, is currently being renedi ated by a ground water and
fuel oil recovery system and is |located at depths of 20 feet or nore so as
to make excavation technically inpracticable.

These factors ensure that at this Site there will not be an unreasonabl e
risk of injury to health and the environnent by waiving the above
requi renents.

3. Location Specific ARARs

Location-specific ARARs are restrictions placed on the concentration of
hazar dous substances sol ely because they occur in a special location. The
following are |ocation-specific ARARs for the Site:

The Fish and Wldlife Coordination Act, 16 U.S.C. S 661 et seq.
The Endangered Species Act of 1973, 16 U S.C. S 1651 et seq.

The Pennsyl vani a Erosi on Control Regul ations, 25 PA Code SS 102.1-
102.5, SS 102.11-102.13, and SS 102.22-102. 24;

The Pennsyl vani a Dam Saf ety and Encroachnments Act of 1978, P.L. 1375,

as anmended, 32 P.S. SS 693.1 et seq.; and the Pennsylvania Dam Safety
and

Wat erway Managenent Regul ations, 25 PA Code Chapt. SS 105.1 et seq.

pertaining to wetlands permtting;

The Pennsylvania Clean Streanms Law, 35 P.S. SS 691.1 to 691.1001; and
the National Pollution Discharge Regul ations at 25 PA Code 92
pertaining to point source discharges to streans, wetl ands
permtting; and 25 PA Code 93 pertaining to Water Quality

St andards for discharge to streans; g

25 PA Code S 269(b) (1) and (2) describes requirenents for building a
facility within a protected river corridor

The Clean Water Act, 33 U S.C. S 1344; and 33 C F.R Part 330
pertaining to pernmitting of wetlands;

The sel ected renedy shall be designed to achieve | ocation-specific ARARs for
the Site.

The Fish and Wldlife Coordination Act, 16 USC S 661 et. seq., enacted to
protect fish and wildlife due to the control or structural nodification of a
natural stream or body of water, is relevant and appropriate to stream

sedi nent remedi ation.

The Endangered Species Act of 1973, 16 USC S 1651 et. seq., provides a neans
for conserving various species of fish, wildlife, and plants that are
threatened with extinction. The Endangered Species Act will be applicable



if a determination is made that endangered species are present or will be
affected by the renedial alternative.

The Pennsyl vani a Erosion Control Regul ations, 25 PA Code Chapter SS 102.1-
102.5, 102.11-102.13, 102.22-102.24, regulate erosion and sedi nentation
control. These regulations are applicable to the regrading and excavation
activities associated with the selected renedial alternative at the rail
yard and in the residential areas.

The Pennsyl vani a Dam Saf ety and Encroachnments Act, Act of 1978, P.L. 1375,
as anmended, 32 P.S. SS 693.1 et seq. and the Pennsyl vania Dam Safety and

Wat erway Managenent Regul ation, Chapter 105, 25 PA Code SS 105.1 et. seq.
apply to streamrelocati on and any other stream encroachnments and to wetl and
protection.

4. To- Be- Consi dered (TBC)

To- Be- Consi dereds are non-pronul gated advi sori es or gui dance issued by
Federal or State governnment that are not legally binding and do not have the
status of potential ARARs. However, in many circunstances, TBCs will be
considered along with ARARs as part of the Site risk assessnent and may be
used in determ ning the necessary |evel of cleanup for protection of health
or theenvironment. The following are TBCs for the Site:

"CERCLA Conpliance with Gt her Laws" Manual (EPA/ 540/ G89/006;

"CGui dance on Renedi al Actions for Superfund Sites with PCB

Cont am nation," US EPA, OSVER Directive: 9355.4-01FS, Ofice of
Emergency and Renedi al Response Hazardous Site Control Division
(0s-220), August 1990;

The Toxi c Substances Control Act, Part 761, Subpart G PCB Spill
Cl eanup Policy, 40 C.F. R S 761.120;

"A Guide to Selecting Superfund Renedial Actions," US EPA OSWER
Directive: 9355.0-27FS, Ofice of Energency and Renedi al Response
Hazardous Site Control Division OS-220, April 1990;

Executive Order 11988, 40 C.F.R S 6, Appendix A, concerning Federal
wet | ands poli ci es.

In order to assist in the identification and assessment of ARARs, EPA has
devel oped the "CERCLA Conpliance with O her Laws" Manual (EPA/ 540/ G 89/006).
In addition, EPA has issued OSVWER Directive No. 9355.4-01, August 1990,

"CGui dance on Renedi al Actions for Superfund Sites with PCB Contamni nation"
(PCB Gui dance Docunent). The PCB Gui dance Docunent identifies potential
ARARs and TBC criteria pertinent to CERCLA sites with PCB contam nation and
addresses their integration into the RI/FS and renedy sel ecti on process.

The TSCA PCB Spill Cleanup Policy [40 CFR S 761.60(d)] addresses i nproper

di sposal of PCBs as intentional (as well as unintentional) spill, |eaks, and
ot her uncontroll ed discharges of PCBs at concentrations of 50 ppm or
greater. \While the TSCA PCB spill cleanup policy is not a potential ARAR,

it does identify cleanup standards and is a TBC. These guidelines are to be



applied on a case-by-case basis. For exanple, the selected renedy
identifies a cleanup standard of 10 ug/100cnf?2] for PCB contani nated surface
areas in the rail yard car shop building based on the Spill Cl eanup Policy.
EPA does not believe, however, that the spill cleanup policy standards for
remedi ati on of residential soils which requires renediation to 10 ppmwith a
10 inch soil cover will adequately protect human health and the environnent
and has recomrended | ower cleanup standards in the ROD based on EPA's risk
assessnment for the Site.

C. Cost Effectiveness

The selected renedy is cost-effective in providing overall protection in
proportion to cost, and neets all other requirenments of CERCLA. The NCP, 40
CFR SS 300.430(f)(ii)(D), requires EPA to evaluate cost-effectiveness by
conparing all the alternatives which neet the threshold criteria -
protection of human health and environnent and conpliance with ARARs -

agai nst three additional balancing criteria: long-termeffectiveness and
per manence; reduction of toxicity, nmobility or volune through treatnent; and
short-term effectiveness. The sel ected renedy neets these criteria and

provi des for overall effectiveness in proportion to its cost.

The estimted present worth cost for all the selected renedies is

$28, 268, 000. A cost estimate is presented in Table 4. Excavation and
treatment of quantities of soil and sedinents different than the quantities
estimated in the FS will change the present worth cost proportionately.

D. Utilization of Permanent Sol utions and Alternative Treatnent
Technol ogi es to the Maxi num Extent Practicable

EPA has deternmined that the selected renedi es represent the maxi mum extent
to which permanent solutions and treatnment technol ogies can be utilized
whi l e providing the best bal ance anobng the other evaluation criteria. O
those alternatives evaluated that are protective of human health and the
envi ronnent and neet ARARs, the selected renedi es provide the best bal ance
withregard to |l ong-term and short-term effecti veness and permanence, cost,

i mpl ementability, reduction in toxicity, nmobility, or volume through
treatment, State and comrunity acceptance, and preference for treatnment as a
princi pal el enent.

Stabilization/solidification of contami nated soils and sedinents is a
treatment technol ogy which permanently reduces the mobility of PCBs through
i mmobi lization and physical encapsul ation. Although the sel ected
alternatives do not provide as great a degree of reduction of toxicity and
mobility as the incineration and KPEG technol ogi es,
stabilization/solidification will reduce the risks associated with direct
contact with PCBs to a greater degree than contai nment only. The selection
of treatment rather than containment of PCB-contaninated soil and sedi nent
is consistent with Superfund program policy for wastes that represent a
principal threat at the Site.

The ground water treatnment systemw ||l provide for recovery of fuel oil and
treatment of ground water to the maxi num extent practicable. Decontamni nation
of rail yard buildings and structures will effectively provide treatnent of

all contani nated surface areas that pose a direct threat to human heal t h.



E. Preference for Treatnment as a Principal Elenent

The sel ected renedies satisfy the statutory preference for treatnent as a
princi pal el enent.

XI'l1. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The foll owi ng significant changes have been made to the Sel ected Renedies
fromthe preferred alternative described in the Proposed Pl an.

1) The selected alternative for renmediation of rail yard soils has been
clarified to indicate that additional treatability studies will be
conducted. The reasons for requiring additional treatability studies are

di scussed in the ROD. The cost of renediation of rail yard soil has been

i ncreasedby $3, 240,000 to construct a containment cell. This cost is based
on coments received fromthe PRPs and was not included in the FS cost
estimate.

2) The selected alternative for renmediation of rail yard soils has been
clarified to indicate that fuel oil soils will not be excavated as |ong as
the ground water and fuel oil recovery systens are effectively operated and
i rper meabl e asphalt cover remains in place as described in the ROD.

3) The selected alternative for renediation of stream sedi ments wil |
require additional stream nonitoring and | ess extensive excavation to
achieve the 1 ppm cl eanup standard. This change was nade in response to
several comments received by the Agency.

Table 1

Summary of PCB Concentration for Selected Media Locations

Locati on Range of Detected Cl eanup St andard
PCB Concentration[1]

Rai |l Yard Soi l 0.84 - 6000 ppm 25 ppm
Resi denti al Soi | 0.15 - 21 ppm 2 ppm
Carshop | ndoor Surfaces 0.6 - 823 ug/ 100 cni 2] 10 ug/ 100 cni 2]

Stream Sedi nents in
Tributaries

-North Vall ey Road 0.11 - 5.0 ppm 1 ppm
- Cedar Hol | ow Road 1.3 - 28 ppm 1 ppm
- Hol | ow Road 1.3 - 190 ppm 1 ppm

<Foot not e>
1 Reported as Arachlor 1260
</ f oot not e>

Table 2



Key Ri sk Terns
Carci nogen: A substance that increases the incidence of cancer

Chronic Daily Intake (CDI): The average amount of a chemical in contact
with an individual on a daily basis over a substantial portion of a
lifetinme.

Chroni ¢ Exposure: A persistent, recurring, or |long-term exposure. Chronic
exposure may result in health effects (such as cancer) that are delayed in
onset, occurring long after exposure ceased.

Exposure: The opportunity to receive a dose through direct contact with a
chemi cal or medi um containing a chem cal

Exposure Assessnent: The process of describing, for a population at risk,

t he amounts of chenicals to which individuals are exposed, or the

di stribution of exposures within a popul ation, or the average exposure of an
entire popul ation.

Hazard I ndex: An EPA nmethod used to assess the potential noncarcinogenic
risk. The ratio of the CDI to the chronic RfD (or other suitable toxicity
val ue for noncarcinogens) is calculated. |If it is less than one, then the
exposure represented by the CDI is judged unlikely to produce an adverse
noncar ci nogenic effect. A cumul ative, endpoint-specific H can also be
calculated to evaluate the risks posed by exposure to nore than one chem ca
by sumring the CDI RfD ratios for all the chemicals of interest exert a
simlar effect on a particular organ. This approach assunmes that nultiple
subt hreshol d exposures could result in an adverse effect on a particul ar
organ and that the magni tude of the adverse effect will be proportional to
the sum of the ratios of the subthreshold exposures. |If the cumulative H
is greater, than one, then there nmay be concern for public health risk.

Reference Dose (RfD): The EPA' s preferred toxicity value for evaluating
noncar ci nogeni ¢ effects.

Ri sk: The nature and probability of occurrence of an unwanted, adverse
effect on human life or health, or on the environnent.

Ri sk Assessnent: The characterization of the potential adverse effect on
human life or health, or on the environment. According to the Nationa
Research Council's Conmittee on the institutional Means for Assessment of
Heal th Ri sk, human health risk assessnment includes: description on the
potential adverse health effects based on an evaluation of results of

epi denmi ol ogi ¢, clinical, toxicologic, and environnental research

extrapol ation fromthose results to predict the types and estimte the
extent of health effects humans under given conditions of exposure;
judgenents as to the nunber and characteristics of persons exposed at
various intensities and durations; summry judgenents on the exi stence and
overall magnitude of the public-health program and characterization of the
uncertainties inherent in the process of inferring risk.

Sl ope Factor: The statistical 95% upper confidence limt on the slope of



the dose response relationship at | ow doses for a carcinogen. Values can
range from about 0.0001 to about 100.000, in units of lifetinme risk per unit
dose (ng/kg-day). The larger the value, the nore potent is the carcinogen
i.e., a smaller dose is sufficient to increase the risk of cancer

Table 3

Parameters Used in Exposure Cal cul ations

Exposure Scenari o

Soi | 1 ngestion Soi | 1 ngestion Fi sh

Par anet er Rai |l Yard Resi denti a
Consunpti on
(1) Anpunt of soil 50 ny/ day 100 ng/day (adult) 0. 054
Kg/ meal

i ngested or fish 200 ng/day (child)

consumned
(2) Percent Absorbed 100% 100% 50%
(3) Body Wi ght 70 Kg 70 Kg (adult) 70 Kg

15 Kg (child)

(4) Exposure Frequency 250 days/yr 350 days/yr 350
days/yr
(5) Exposure Duration 25 24 (adult) 30

(years/lifetine) 6 (child)

Tabl e 4 Cost Summary
Annual Present
Capi t al &M Worth

Rai|l Yard Soil $18, 204, 275 $138, 250 $19, 507, 375
Resi dential Soil [ 2] $1, 196, 000 - 0- $1, 196, 000
Bui l di ng &
Structures $260, 000 $235, 950[ 1] $731, 905
GW & Fuel Ol
Tr eat nent - 0- $120, 000 $1, 131, 120
St reant Sedi nent s[ 2] $5, 701, 720 - 0- $5, 701, 720

<Foot not es>

1 Cost of inplenenting worker protection program for
2 years until rail yard closes.

2 Based on FS estimte.

</ f oot not es>



